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The world’s fastest all-weather 
interceptor, bomber, and jet passenger 
plane, have SOMETHING IN COMMON 


-they’re all built by Convair! 


CONVAIR 
GENERAL DYNAMICS CORPORATION 





VANE-TYPE 


FUEL PUMP 


120X magnification of 
contaminated jet fuel 


» + « « Gives longer service life when 


pumping contaminated jet 


engine fuels at 


high volumes and pressures 


Vickers balanced-vane type jet engine fuel pumps 
designed to meet stringent MIL-E-5009B and MIL- 
E-8595 contaminant tolerance requirements are 
available in a size range of 500 to 50,000 PPH, 
develop up to 1000 psi and operate at speeds up to 
6000 rpm. Pumps can be provided for speeds as high 
as 20,000 rpm and pressures above 1500 psi, where 
required. The housing configuration is adapted to 


specific installations. 


Model shown has these performance character- 
istics: Pressure—to 1000 psi; flow—4000 PPH, 
speed—4000 RPM; temperature range—65° to 
300° F, weight—5 Ibs, size—43g” dia., 554” long. 

Designed for a service life of 1000 hours, the new 
Vickers vane pump was proved in more than 3400 
hours of rigorous testing over the last two years (see 
Bulletin A-5242). Wear compensating parts and new 
material combinations extend service life. 


Write for Bulletin A-5242 for more detail 


AERO HYDRAULICS DIVISION 
VICKERS INCORPORATED 
DETROIT 32, MICHIGAN 


division of 


SPERRY RAND CORPORATION 
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A Full Four-Digit Voltmeter at a Pointer Meter Price! 


FOR THE FIRST TIME you can have the accuracy, speed and reliability of an NLS digital volt- 
meter with full four-digit resolution . . . for the price of a quality pointer meter. That’s the dramatic 
story of the new NLS V64! Only NLS high-volume production techniques make it possible. Use the 
low-cost, versatile V64 for a wide range of measuring jobs. See the V64 in action... contact NLS today! 


BRIEF SPECIFICATIONS: Accuracy + (.02% of reading plus I digit)... full 4-digit resolution . .. measures DC voltages from one 
millivolt to 500 volts in steps of +9.999/99.99/500.0 .. . one package design (5%4" high, 154%" deep for 19” rack)... plug-in acces- 
sories permit measuring AC or low-level DC voltages ... available from stock for immediate delivery. 


Originator of the Digital Voltmeter 


. ee 
non-linear systems, inc. 
DEL MAR (SAN DIEGO), CALIFORNIA ates 
NI S— The D 
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A GOOD RUN FOR YOUR MONEY— 
New “SCOTCH” BRAND Heavy Duty Tapes 


offer exceptional life, low rub-off, good resolution 


PA ave PROBLEMS OF TAPE-LIFE, rub-off and resolu- 
tion? To cure your headaches in applications that 
subject magnetic tape to high speeds, pressures, 
temperatures and low humidity, “SCoTCH” BRAND 
now prescribes two new tapes—Heavy Duty Tapes 
198 and 199. They offer plus-performance in a wide 
variety of temperature and humidity conditions. 

Take the matter of wear, for instance. Field tests 
show that “ScoTcH” BRAND Heavy Duty Tapes wear 
five times longer than standard tapes—yet they 
maintain good resolution and freedom from drop- 
outs over this long haul. Two factors are decisive in 
this performance—resistance to rub-off and resist- 
ance to high temperatures. 

Ordinary tapes age fast if the temperature climbs 
or the relative humidity drops sharply. The binder 
softens, allowing the oxides to rub off on those cost- 
ly and sensitive heads.. Further, as an electrostatic 
charge builds with each pass, stray contaminants 
are attracted to the tape—and the tape starts to 
cling to the equipment. In each case—your drop- 
out count mounts. 

Not so with “ScoTCH” BRAND Heavy Duty Tapes. 
They boast an extra tough binder system similar to 
that used in “ScoTcn” BRAND Video Tape, which 
after two years is still the only video tape in com- 
mercial use. The heavy duty binder system anchors 
the oxides firmly to the polyester base in a way that 
resists very high temperatures—minimizing rub-off. 
Moreover, Heavy Duty Tapes have a conductivity 
nearly 1000 times greater than conventional tapes, 
allowing static charge to drain off. Result? Clean, 
smooth runs with good resolution—a good run for 
your money. 

Performance of this kind is easy to promise— 
much harder to deliver. And only experienced 
“SCOTCH” BRAND technology has such a record of 
delivering the right tape for every application in 
data acquisition, reduction or control programming. 

Check all the tapes in the “SCOTCH” BRAND line. 
High Resolution Tapes 158 and 159 pack more bits 
per inch, offer extra play time. High Output Tape 
128 gives top output in low frequencies, even in 
temperature extremes. Sandwich Tapes 188 and 189 
drastically cut head-wear, eliminate oxide rub-off, 
and wear 10 times longer than ordinary tapes. 
Standard Tapes 108 and 109 remain the standard 
of instrumentation. 

Your 3M Representative is close at hand in all 
major cities—a convenient source of supply and 
information. For details consult him or write Mag- 
netic Products Div., 3M Co., St. Paul 6, Minn. 


© 1960 3M Company 


“ScoTcn” is a registered trademark of 3M Company, St. Paul 6, Minnesota 
Export: 99 Park Avenue, New York, N.Y. in Canada: London, Ontario 


SCOTCH BRAND MAGNETIC TAPE 


FOR INSTRUMENTATION 


Miwnssora Mine awe Af anuractuerme company 
oes WHERE RESEARCH IS THE KEY TO TOMORROW 
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See more at 
IRE Show 
Booths 1329-1331 


with crimp-type 


snap-locked contacts 


al 


ME7X 
«+»Rack-and-pane! Coax 
HYFEN with one-piece 
die-cast shell and one- 
piece biock. Mates with 
existing solder types. 


COAX MODULOK 

«. Modular terminal 

biock. Modules snap 
together or apart and 

are mounted on cadmium. 
piated steel track. 


FOR OTHER REQUIREMENTS OR APPLICATIONS, CONTACT OMATON DIVISION 


CONNECT QUICKLY 

-.- high speed tooling for 
volume production resuits 
in tow installed costs. 


CONNECT EASILY 

+» Smap-lock action and 
simple design with few 
parts make installation 
easy - tool crimps 
contacts in any 
circurnferential position. 


CONNECT RELIABLY 
++. tool-controlied crimp 
provides strain relief 
for conductors, 
gvarantees a uniform 
indent for measurable 
quality control. There is 
no heat to damage 
insulation. 


Norwalk, Connect. 


In Europe: Antwerp, Belgium 
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SAC has a Hound Dog 
that can slalom 
in the sky 





Sac’s GAM-77 HOUND DOG air-to-ground missile has a built-in artifice. It can feint at pseudo- 
targets before turning toward its real objective. This dog-leg “slalom” approach is made possible by 
an inertial navigation system that is immune to enemy decoying and jamming. 

Speed and altitude variations can also be programmed into the HOUND poc’s target approach. 
This gives the GAM-77 even greater versatility for penetrating an enemy’s defenses. 

Armed with a HOUND Doc under each wing, a SAC B-52 bomber attains triple-threat capability. 
From a distance of hundreds of miles, enemy resistance posts can be obliterated while the B-52 wings 
its internal bomb load to destination. As an alternative, the supersonic HOUND Docs can be sent right 
in on the main target itself. 

Alternate HOUND Docs are now being assigned to Air Force “Blue Suit Integration” crews for 
training use. In combination with sac’s B-52 intercontinental bombers, they materially enhance 
America’s strategic air power. 


MISSILE DIVISION 
NORTH AMERICAN AVIATION, INC. A 
Downey, California 








The little booklet on alloy steels 
that grew into a textbook... 


Here's 
a U. S. Navy engineer wrote: 
Quack Facts 1s a small text 


of information—a booklet tl 


hout Alloy Steels appeared 


time in 1956, as a collec- 


Quick Facts a 
for the first 
tion of reprints of a series of Beth- 
lehem advertisements in metalwork- 
ing magazines 

Che small booklet was well received, 
and we kept adding more of the in- 
formative advertisements as we re- 
printed it to keep up with demand. 
Today, it has grown to 40-page size, 
and is in its Third Edition. More than 
20,000 booklets have been distributed 
at the written request of executives, 
engineers, designers, and others, who 
have found Quick Facts to be an author- 
itative small textbook on the funda- 


BETHLEHEM STEEL COMPANY, 


Export Distributor, Bethichem Stee! Export C 


mentals of alloy steels 


been needed for a long time. O 


my associates and I had a met 
gical problem involving alloy 
We just didn’t have the inform 
A friend showed me a copy of 
booklet Quack Facts, and there o 
page, under the subject “Detern 
Depth Hardness,’ was just wl 
wanted to know!” 

The current booklet contains 
prints of the complete series of ad 


tisements, on such subjects as, ““W 


BETHLEHEM, PA 


BETHLEHEM STEEL 


Circle Number 9 on Reader-Service Card 





is an Alloy Steel?” “Effects of Ele- 
“Grain Size,” “Heat-treat- 
ent,” “Quenching Media,” and 
thers. It’s written in concise, lay- 


ents,” 


ian’s language, from data compiled by 
Bethlehem’s metallurgical engineers. 

Would you like a copy of the 
Quick Facts booklet? Just fill out and 


send in the coupon. 





PUBLICATIONS DEPARTMENT, ROOM 1030 
BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


Please send me your “‘Quick Facts about Alloy Steels”’ 
book let. 


NAME 





COMPANY 





ADDRESS 





crry 











IT’S A PUROLATOR 
PRESSURE LOCK FILTER ELEMENT 


There’s AND LOOK WHAT IT DOES: 


_--7-> Gives you a filter that’s free of built-in 


never | Sones 


---> Boosts top temperature limit of conven- 


tional stainless steel mesh filter to 1000°F 
or more 
_7 Cuts 43% off the weight of an identical 


/ 
i 
a filter element: | “3 filter assembled by conventional bonding 
; methods 
7 a : 
that i ol * ovat Significantly increases available element 
as filtering area 
a 


_- > Withstands collapse pressure of more than 
ual 4500 psi 


a --3 Filters any known hydraulic fluid 


- 


--7-"~"=-3Meets requirements of specifications 
MIL-F-5504B and the proposed 
MIL-F-8815. 


Only Pressure Lock will do it, 
and this is why: 


Pressure Lock is an exclusive Purolator 
process of assembling a wire-mesh filter 
medium without welding, brazing or 
cementing, and without the contamina- 
tion that any of these methods produce. 
Pressure Lock embeds the filter medium 
in the end caps in an absolute bond that 
contains no material other than the metal 
ot the ‘ ap and filter medium As al result, 
the only limitation on the performance 
of a Pressure Lock filter — temperature, 
pressure, vibration, filtration or weight 
is the physical properties of the con- 
struction metals 
Present ratings are for a nominal 10 
micron (absolute maximum particle size 
of 25 microns) and for a nominal 5 
micron (absolute maximum particle size 
Purolator Products, Inc. of 15 microns); in capacities of 4%, 3, 6 
Dept. 108, Rahway, New Jersey and 12 GPM. Higher capacity elements 
Please send complete data on Purolator filters with are being processed for early production 
Pressure Lock elements ’ : 
The Pressure Lock process provides, 
Name tl literally, a new standard for filter appli- 
Company cations in aircraft and missiles, industrial 
Address hydraulics, pneumatics and chemical 
process industries. Fill in the coupon and 
send it now for further information. 


For Every Known 


Filtration | PUR O LATOR 


PRODUCTS, INC. 


RAHWAY, NEW JERBEY, AND TORONTO, ONTARIO, CANADA 


Fluid 
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In National Defense : AML ‘is part of the plan 


THE KAMAN AIRCRAFT CORPORATION © BLOOMFIELD, CONNECTICUT 


PIONEERS IN TURBINE POWERED RELEC OPTE RS 
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Everything new but 
the shape 








urbine Whee! Forging 














Helping wheels turn—on the ground—on the 


Ever since man discovered the wheel, he has 
is all part of Wyman-Gordon’s 


been working at new ways to use it. The latest sea—in space 


use of the wheel is in the jet turbine. These tur- 
bine wheels and compressor wheels, forged in 
massive closed dies from materials unknown a 
few years ago, make possible the outstanding 


business. Where performance depends upon 
stamina, there is no substitute for a forg- 
ing -—and in a forging there is no substitute 
for Wyman-Gordon experience, quality and 


performance records of our American engines. dependability. 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium... and Beryllium Molybdenum Columbium and other uncommon materials 


WORCESTER MASSACHUSETTS 


LOS ANGELES CALIFORNIA 


HARVEY ILLINOIS DETROIT MICHIGAN 
FORT WORTH TEXAS 


GRAFTON MASSACHUSETTS FRANKLIN PARK ILLINOIS 
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The Air Force’s new Hound Dog missile is equipped 
with Aeroquip Quick-Disconnect Couplings. Both 
handling and checkout of the hydraulic systems 
are facilitated through the use of this coupling on 
the missile’s internal system and ground service 
checkout equipment. 


Unlimited Coupling Designs for 
Unlimited Missile Applications =.= ssc. ce 


used in the fuel, lube oil and pneumatic systems 
of the compact Quail. 


Space and weight are at a premium on the Quail. 


The rapid advance of U.S. missile techrology sets continually new 
requirements for the development of fluid system quick-disconnect 
couplings. With the largest and most experienced engineering staff 
in the industry, Aeroquip has designed and manufactured special 
purpose couplings for many leading missile system contractors. 
Aeroquip can solve your coupling problems, too. Aeroquip can 
design and produce a quick disconnect coupling to fit unusual or 
complicated applications with minimum lead time. 

Couplings also are available now in many standardized designs and 
sizes. In many cases this wide selection means quick delivery of a 
coupling that meets your requirements. For complete information 
and assistance mail the coupon below. 


a 
The Navy’s new supersonic missile, the Corvus, is 
rocket powered. This swift air-to-ground weapon 
ee is equipped with a special Aeroquip Quick-Dis- 


connect Coupling used as an umbilical disconnect. 


AEROQUIP CORPORATION, JACKSON, MICHIGAN This coupling wes especielly designed fer the 
AEROCQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA Corvus by Aeroquip. 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
ALROQUIF PRODUCTS ARE FULLY PROTECTED BY PATENTS IN CANADA, USA. @ ABROAD 


Please send me a copy of Coupling Bulletin 245 
Get Complete Details (ete 
Mail This Coupon For Bulletin No. 245 ne age 


Address 
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NEW CHATHAM Y-SERIES 
Airborne Transformer Rectifiers 








... lightest, smallest of them all 


Chatham’s new bantamweight Y-Series 
transformer rectifiers weigh up to 34 less 
than competitive models with comparable 
ratings. And they occupy just 14 the volume. 


These precision miniatures in Chatham’s 
series are rated from 20 amps to 200 amps 
and deliver 28 volts dc. The 200 amp unit, 
28VS200Y, weighs under 17 pounds, meas- 
ures a trim 11 inches, and occupies only 
310 cubic inches. The other units in this 
series are proportionately lighter and 
smaller. All the units work off 200 volt, 
3 phase, 400 cycle aircraft power supplies. 


Only Chatham’s exciting departure from 
conventional transformer design makes the 
compact Y-Series possible. For the first 
time a transformer has been designed with 
a compact symmetrical ‘Y’ coil configura- 
tion. Aside from drastically slicing weight 
and volume, this remarkable design assures 
optimum performance by keeping flux link- 


14 


ages uniform while minimizing possible 
spurious linkages. These characteristics and 
the quality components engineered into the 
Y-Series provide for low ripple voltage and 
produce extremely flat voltage output from 
no-load to full-load. 


All the silicon rectifiers and the sturdy 
cast aluminum heat sinks used in the Y- 
Series were specifically designed for this 
application. You're sure of getting the high- 
est dependability in the best and most effi- 
cient power conversion package. The Y- 
Series features fan cooling which offers 
complete mounting flexibility in any atti- 


tude. Motor operation is guaranteed for 
7500 hours at 71° C and for 2000 hours at 
125° C. A very minimum of 10,000 hours 
and 2500 hours, respectively, is expected. 


In addition to the Y-Series TR units, 
Chatham also makes inverters and other 
power conversion equipment for missiles 
and other aircraft industry uses. You can 
get a complete description of Chatham 
power conversion equipment by writing 
for brochure T-26. Chatham Electronics, 
division of Tung-Sol Electric Inc., Living- 
ston, N. J. Sales Offices: Culver City, 
Calif., Dallas, Texas. TWX: NK193 


CHATHAM ELECTRONICS 
division of 


TUNG-SOL ELECTRIC 
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Ever see anything so versatile as JAMINUM’ ? 


Generally, laminated shims of LAMINUM are cus- 
tom stamped to blueprint specifications. Because 
the laminations are so easily p-e-e-l-e-d to bring 
the shims down to desired thickness, LAMINUM 
shims are used universally on assembly lines 
where ‘hey save time and cut costs. 

But occasionally you run into a special situation 


quarters so as to come up with varying thicknesses 
to correspond with variations in the job at hand. 

That's LamMinum! It’s fast. Practical. Precise. 
No need for stand-by equipment. No machining. 
No grinding. No counting. No stacking. No mik- 
ing. And no grit between layers—ever. 

For quick estimates and service, send your 
prints to the Laminated 





—the need for a shim of vary- 
ing thickness, for example. 
LAMINUM Solves that problem 
with cost cutting ease. As 
illustrated, the shim is scored 
into quarters. Then layers 
are p-e-e-l-e-d from the 





LAMINUM is the registered trade 
name for Laminat 
with layers completely surface 
bonded to look and act like 
solid metal. Design Folder No. 
3 contains all facts and engi- 
neering data. Send for it. 


Shim Company, Inc. , West 
Coast Sales and Service 
600 Sixteenth St., Oakland 
12, Calif... Home Office and 
Plant 5103 Union St., 
Glenbrook, Conn. 


i Shims 








IN BRASS » MILD STEEL » STAINLESS 


ALUMINUM... WITH LAMINATIONS .002” OR .003” 
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Marvelous new “eyes” for 


our defense...through 


hallicrafters 


~ a 
Some dark night, America’s defense may well rest upon our ability a 
to ‘‘see’”” what our enemies are up to. This is the urgent mission 
of Electronic Reconnaissance—uncanny “‘eyes’’ with which we 
can detect enemy electronic signals, and determine exactly the loca- 
tion, type and capability of the signal source. ™ 


Since 1952 Hallicrafters, through its ¢ Quick Reaction Capability 

Program, has been instrumental in the rapid development and 

continuous improvement of Electronic Reconnaissance systems. ¥ 
Today Hallicrafters QRC is being applied effectively to an in- 

creasingly broad area of military electronics, including airborne 

ECM, communications, SAGE and missile systems. ENGINEERS: Join our rapidly expanding 

Put this dynamic design and production force to work now. From QRC team now. For complete information 

single circuit to complete system . . . for land, sea, air or space address inquiries to: William F. Frankart, 
application . . . you'll get reliable answers quickly and efficiently. Director of Engineering. 


hallicrafters¢™) company 


MILITARY ELECTRONICS DIVISION CHICAGO 24, ILLINOIS 


UR GCOE NT PROBLEM S RELIABLY SQOtuv é O 
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complex 
jet engine 
componentry 


This complete jet turbine wheel 
is a product of Kelsey-Hayes, 
Jackson, Michigan plant. 

Its high standards of performance 
reflect Kelsey-Hayes’ capabilities 
in the production of crucial 
rotating machinery, components 
and assemblies. 


As a major subcontractor to the 
aerospace industries, Kelsey-Hayes’ 
capabilities also include the 
production of vacuum-induction- 
melted alloys, as well as design, 
development and production of 
advanced thrust vectoring devices. 
Kelsey-Hayes Company, 

Detroit 32, Michigan. 


KELSEY 
HAYES 
GCOMBPANI 


Automotive, Aviation and Agricultura! Parts 
Hand Tools for industry and Home 


18 PLANTS 
Los Angeles 





‘ , 





(1) Drone flies at speeds of Mach 2 and beyond, and at altitudes ordinarily ke. Size of picture can be adjusted to suit the particular 


greater than $0,000 feet. Pulse from ground radar is detected by drone’s _ military ex Radar operator dispatches fighters or missiles (3) which 
SEE system, which “enhances” the pulse and retransmits it (2) to radar intercept : i 
station. Much larger “pip” is seen on radarscope than drone would 


How drones “stand in” for giant bombers and missiles 


KEY COMPONENTS in SEE system are Sperry 
Traveling Wave Tube Amplifier, and compact 
power package. Total weight: less than 20 pounds. 


For testing the nation’s d 
unique electronic system—nan 
Sperry Echo Enhancer — mah 
ture target drones look like | 
nental bombers or missiles. 

SEE is a simple and inex 
method of doing this vital job. W 
less than 20 pounds, it consists 
eling wave tube developed by Sperr 
Electronic Tube Division, plus 
turized power “packag ” and 
By means of simple antennas, t! 
ment receives signals from 
radars, returns these signals wit! 
intensity to ground radarscopes 


of any desired size can be created 


AERONAUTICAL EQUIPMENT DIVISION, SPERRY GYROSCOPE COMPANY 
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Extensively flight-tested at Car 
Canaveral, SEE has had broad accept- 
ance by the military services and is 
being delivered also to defense contrac- 
tors and friendly foreign governments. 
Designed for use with either surveillance, 
air-intercept or tracking radars, it is also 
applicable to ground control since it can 
be used in locating and tracking aircraft 
with great accuracy and over long ranges. 


sPEARY 


SPERRY RAND CORPORATION, GREAT NECK, N.Y. 
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No More Costly Waiting like this for Engineering Prints 
... install automatic XEROGRAPHY! 


Prints are so inexpensive that engi- 


Until recently, one of the most exas- 
perating bottlenecks in industry was 
the time it took to get engineering 
drawings copied. 

Lineups before reproduction win- 
dows were not only common, but 
chronic. The time of highly skilled 

and highly paid . . . personnel 
was lost. 

Now, a spectacular breakthrough 


in the art of reproducing engineering 
drawings eliminates such waste. 
Operating on the electrostatic prin- 
ciples of xerography clean, fast, 
dry ...a XeroX® Copyflo® printe1 
which enlarges, reduces, or copies 
size to size utomatically turns out 
prints up to 20 linear feet a minute. 


T hat’s 


tive, ready for immediate use. 


a print in seconds. . . dry, posi- 
Just push the button . . . and copies 
flow! They may be on plain unsensi- 
tized paper, translucent vellum, or 
offset paper masters. 

Combined with offset duplicating, 
a Copyflo continuous printer also 
makes feasible a stock-print system, 
in which multiple copies of drawings 
commonly used are run off in advance 


of need for self-service availability. 


PUSH THE BUTTON...AND COPIES FLOW! 
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neers are urged to discard them 
rat than re-file them. Costs are 
cut dramatically, and savings from 
$20,000 to $100,000 a year are being 
reported. 

A XeroX Copyflo printer offers the 
st, most flexible, most economical 
to get copies precisely like the 

original from microfilm or original 
documents 

Write for Booklet X-300, contain- 

ing complete information, HaLow 
Xerox Inc., 60-98X Haloid Street, 
Rochester 3, N. Y. Branch offices in 
principal U. S. and Canadian cities. 
Overseas: Rank Xerox Ltd., London. 


HALOID 
XEROX 











For Hydraulic and Pneumatic Devices 
Bellofram 
Nothing rolls like a ellofram 


Rolling Diaphragm. it’s frictioniess! 


The Bellofram Rolling Diaphragm provides ultra- 
sensitive response in hydraulic or pneumatic devices 
where frictionless, long-stroke action in small diam- 
eter configurations is required ... and where flex 
life of millions of cycles is necessary. 


These desiderata are achieved through the rolling 
action of a flexible, thin-sidewall diaphragm con- 
sisting of a high-tenacity fabric overlay embedded 
in elastomeric material. 


Fig. I shows how Bellofram Rolling Diaphragm 
conforms to the piston. Fig. II shows how, as the pis- 
ton descends under pressure, the Bellofram Rolling 
Diaphragm rolls off the piston’s sidewall and onto 
the cylinder’s sidewall in a smooth, continuous, fric- 
tionless movement. 

The Bellofram principle can be applied widely in 
actuators, pumps, instruments, seals, accumulators, 
and fluid dampers. 


Which of these advantages are you looking for? 


To the designer confronted with sit- 
uations for which conventional bellows, 
O-rings, or cup packings are inadequate, 
Bellofram Rolling Diaphr: offers a 
constellation of advantages found in no 
other product: 


1. Friction-free (low hysteresis). 
2. Ne break-out friction effects. 
3. Nen-porevs and leakproof. 
4. Constant area in all piston positions. 
5. Almost infinite flex life 
(millions of cycles). 


SEND FOR FREE LITERATURE 


Bellotram Rolling Diaphragms are protected by U.S.A. and foreign patents. 





. Sensitivity te extremely smal! pressure 
chenges. 

. Ne mechanical spring grodient 

. Compeotibility with practically oll 
environmental gases or filvids 

. Avtemoatic de-icing action 

. Free positioning with complete 
relexation at ony point in the stroke 

. Does not require close mochine finish 
tolerances on pistons and cylinders 

. Freedom from ebrasive weer 

. One hundred stock sizes. Feur movunt- 


. Excellent 





ing configurations. Special types and 
sizes designed to order. 
from 


temperature 
—85°F. to 550°F. (from —120°F. te 
700°F. in some cases). Wide range of 
werking pressures: 1 inch H2O te 500 
psi (up to 1200 psi in some cases). 
Effective pressure areas from .028 to 
108 square inches. Cylinder bore 
diameters from .25 to 12 inches. 
Extended range of stroke (.01 te 
12 inches). 





Ple 
Name 
Position 
Company 


Street 


Bellofram Corporation, !7 Blonchord Rd., Burlington, Mass. 


teralure 


City 


Bellofram 


@ Registered trade mark U.S. A. and foreign countries 
Burlington, Mass. — BRowning 2-2100 Mission 3-9000 


I am interested in (state application) 
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MACWHYTE 
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“Hi-Fatigue” Aircraft WS ' 
Cable is used today by most = SS 
major aircraft manufacturers to 7 


provide safe, reliable controls. Here’s why: 






@ uniformly made of highest quality wire 
@ assures minimum constructional stretch 
@ available in reel lots or precision-cut cable assemblies 


@ exceeds aircraft manufacturers’, airline, and 
military specifications 


Catalog A3 lists and illustrates the complete 
line of cables, terminals, assemblies, and tie- 


rods made by Macwhyte. Ask your 
distributor for your copy. A 


MACWHYTE WIRE ROPE COMPANY, 
2906 Fourteenth Avenue, Kenosha, Wisconsin 

Cable * Terminals « Assemblies « Tie Rods 
Manufacturers of Internally Lubricated PREformed Wire 
Rope; Braided Wire Rope Slings; Aircraft Cables and 
Assemblies; Monel Metal, Stainless Steel, Plastic- 
Coated and Nylon-Coated Wire Rope; and Wire 

Rope Assemblies. Special catalogs available. 


MILL DEPOTS: 

Newark 12... 324 Frelinghuysen Ave. 

Pittsburgh 36... P. 0. Box 10916 ’ , 

353 Curry Hollow Road — 

Detroit 3... 75 Oakman Bivd. 

Chicago 6 228 S. Desplaines St. 

St. Paul 14.2356 Hampden Ave. 

New Orleans 13.144 Thalia St. 

Ft. Worth 1. Box 605 : 

Portiand 9.1603 N.W. 14thAve. | MA A . W Be ae be 

Seattle 4.87 Holgate St. 4% 

San Francisco 7.188 King St. , W { R e R 7 

Los Angeies 33... a p E 
185 S. Myers St. 4a 


139 A 
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Wire Ropes made for a purpose 


Or 4 








‘ 
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Tapered “hat section” channel 
illustrates fabrication advances. 


DC-8 Floor Channels... 
Producibility 


/ 
/ 
/ ' motdi /] o 
Hl Sisiadl ow 
! 
| 
\ 


To provide Douglas DC-8 cabin floors 
with thermal insulation as well as high 
strength and minimum weight, Swedlow is 
producing an unusual type of supporting 
channel using matched die techniques. 
Solving the producibility problem called for 
new methods of fabricating complex 
laminates. Swedlow’s success is seen in 
this non-uniform cross section “hat” channel 
which replaces metal sub-flooring. 
The materiai is multi-ply fiberglass cloth 
impregnated with a high temperature 
epoxy resin system. A difficult tapered 
flange and extra reinforcement at key 
points increase strength. Swedlow quality 
ese" + 0" control assures close tolerances and good 
- . physical properties up to 300°F. This 
development of Swedlow skills and materials 
holds promise in many applications requir- 
ing high strength-to-weight ratios, tem- 
perature resistance and precise fabrication. 
Write for technical bulletin. 
Please refer to Dept. 10. 


SWEDLOW Ine. 


LOS ANGELES 22. CALIFORNIA 
YOUNGSTOWN 98. CHICO 
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FRICTION ELIMINATED TO ACHIEVE 


The Uiimalle in 


FOR SPRING RESTRAINED 
> ACCELEROMETERS 


> ff 


ee 


TYPE LA-600 


shown octual size 


Full Scale Range: = 1 to =40G 
Full Scale Output: to 25 volts 
Threshold-Resolution: 0.0001 G 

Damping Ratio: 0.6 + .2 typical from — 65°F to +250°F TYPE LA-700 
Natural Frequency: 16 to 100 cps nietbinicecnens 
Cross-Axis Sensitivity: 0.005 G per G maximum 
Shock: to 60 G 

Vibration: 10 G to 2000 cps 


Full Scale Range: — 1 to + 60G 

Full Scale Output: to 25 volts 
Threshold-Resolution: 0.0001 G 

Damping Ratie: 0.6 at 25°C typical 

Nature! Frequency: 5 to 30 cps 

Cross-Axis Sensitivity: 0.005 G per G maximum 
Shock: to 100 G 

Vibration: 15 G te 2000 cps 

Size: 2," diameter, 27," long 

Weight: 1.2 Ibs. maximum 


Size: 1%" diameter, 2%" long 


Weight: 1.2 Ibs. maximum 


The virtual elimination of friction in both these 
new Honeywell linear accelerometers is made 
possible by a unique web spring suspension. This 
feature combined with an The LA-600 with its magnetic damping is used 
electro-magnetic pick-off for higher natural frequency applications. The 
permits resolutions of ex- LA-700 with its compensated fluid damping is 
tremely low level inputs. designed for lower natural frequency applica- 

These two instruments tions. Write for Bulletins LA-600 and LA-700 to 
span the entire range of Minneapolis-Honeywell, Boston Division, 40 
dynamic performance. Life Street, Boston 35, Mass. 


NATURAL FREQUENCY 








FULL SCALE RANGE 


i ERING THE FUTURE 
‘ae hinads Hy] 7 Miltiny Product 
mre | GINCE 1866 
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Johns-anville Annou 


. ++ @ new structural system interlocking Min-K insulation and high-temperature reinforced plastic 


Missile. experience shows that in certain 
heat control situations no one material 
will perform as well as two (or more)— 
an insulation with protective high-temper- 
ature facings. 

Problem is how to effectively combine 


these materials into a structurally strong 
unit? The answer is Min-Klad Interlok 





+ 





1) Outer facing, 2) Interlocking web, 3) Core, 
j 


any one of several Min-K formulations, anc 
4) Inner facing. 


All the above components combine to provide a 
custom-made structural strong insulating system. 


24 
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—a new structural system that interlocks 
Min-K insulation and reinforced plastic, 
metal or other high-temperature facings 


The result: one product that gives the 
missile designer every advantage of high 
temperature plastic or metal foil 

strength, toughness, rigidity! Erosion re 


sistance! High heat capacity! 


plus the outstanding advantages of 


Min-K insulation—an insulating core that 
has the lowest thermal conductivity avail- 
able for service temperatures up to 2000°F 
steady-state, and higher for transients. 
Min-K’s thermal conductivity is actually 
lower than the conductivity 
of still air. 


molecular 


Wide range of facings 
For the hot face, the missile designer can 


JoHNS-MaNvILLe 3/Y} 
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nces...MIN-KLAD INTERLOK 


specify Min-Klad Interlok in a wide 
variety of heat-resistant and/or ablating 
materials —asbestos-phenolic (ARP-40), 
and similar reinforced plastics, as well as 
Stainless steel and other heat-resistant 
metal foils and meshes. For some require 
the cool face can be made of a 
for example, one that 


ments 
different material 
offers characteristics required for bonding 
or fastening to other surfaces and parts. 


Like all J-M Aviation insulations, Min- 
Klad factory-fabricated to 
your specifications into external skin 
panels, heat shields, cylindrical liners or 
component housings of any shape or size 
Write today for technical specifications. 
Address Johns-Manville, Box 14, New 
York 16, New York. In Canada, Port 
Credit, Ontario. 


Interlok is 


ur 


PRODU Ts 





ODAY the aerospace industry is squarely cor- 
fronted with a situation that cannot be soft-pedaled. 
Buying fasteners on the basis of price alone can 
be—and with sickening frequency is—disastrous. 
“But it met the specifications” is a feeble excuse in 
the face of a huge pile of smoldering scrap metal—the 
result of failure by a supposedly high-strength bolt. 
Yet the lot which included this bolt actually met 


specifications. 


Still the bolt failed. W} 


facturing? Or weak quality 


testing. Or no testing at 


certain, dead certain. Specif 


antee high reliability. 


Aircraft, missile and rocket 


to permit the assumption t 


faultlessly simply because 


Today the complete fac 


facturer must be uncompro 
methods and equipment ar: 


reliability of his product. 
How to judge the reliabi 


Take a good hard look at 


product. 


’ Was it improper manu- 
‘ontrol? Maybe careless 
One thing, however, is 
itions alone cannot guar- 


projects are far too critical 
at a fastener will perform 
meets the specifications. 


lities of every fastener manu- 


singly appraised, for his 
he only assurance of the 


of different brand bolts? 
hat stands behind each 


Serutinize. Probe. Compare 


Above all, note very caref 
fasteners. Does each manufa 
and powerful machinery 
destructive testing of hig! 
test results? Is the evide 
duce fasteners that will 1 
test ceaselessly .. . ruthles 

Many in sensitive posit 
today are so often urged 1 
picture” that they may 
the deceptively simple aircr 
and internal stresses. And 
sents so minute a fraction 


almost immeasurable, one 


a supplier’s ability to test 


turer have all of the complex 


s absolutely essential to 


trength bolts? What about 


eally conclusive? To pro- 
, a manufacturer must 


the aerospace industry 
eep their eye on “the big 
sight of the small part. Yet 


t bolt isa hotbed of surface 


ronically, though it repre- 


f the project’s cost as to be 
fastener can cause catastrophe. 


AIRCRAFT / MISSILE Division 


JENKINTOWN 3, PENNSYLVANIA 
SPS WESTERN, SANTA ANA, CALIFORNIA 


where reliability replaces probability 
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Donner’s rugged new angular accelerometer 
weighs only 2 pounds. 


The Specs 
RANGES AVAILABLE 
From +1 radian/sec? to +50 rad/sec* to any 
intermediate range. 
FREQUENCY RESPONSES 
+1 rad/sec* 30 cps natural frequency (90° lag) 
+10 rad/sec? 100 cps natural frequency (90° lag) 
OUTPUT, FULL SCALE 
+20 volts across a 12,500 ohm load 
RESOLUTION 0.01% full scale or better 
LINEARITY 0.1% full scale 
HYSTERESIS Less than 0.01% full scale 
DAMPING 0.6 + 0.1 of critical 
SIZE 3.7” diameter x 3.7” high 
WEIGHT 2 pounds 


PROBLEM: 


Measure angular 
acceleration accurately 


The New Donner 
Angular 


Accelerometer 


Light 
Compact 
High natural frequency 


_.. THE FACTS...As you are well aware, 
designing a good angular accelerometer is a 
tough technical task. Donner Scientific’s new 
unit is another successful chapter in a record 

= of creative engineering. 

—— Chief applications for this unique 

‘Lill force balance angular accelerom- 
eter are closing the servo loop on 

~™ ground launching equipment for 

missiles and detecting the roll, 

pitch and yaw accelerations of 

missiles once they are airborne. 

In the latter application, the 

Model 4525 can replace some 

gyros and supplement others. 
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Operational diagram of Donner’s new 

Model 4525 Angular Accelerometer. 

The mechanically rugged and electron- 

ically rigid Model 4525 is one more basic tech- 

nical contribution from an engineering team 

specializing in inertial systems interlocking 

time, acceleration, velocity, and other dynamic 
inputs. 


More DATA AVAILABLE—Apn illustrated 
4 page data file is yours for the asking. Please 


address Dept. 05-3. 
SCIENTIFIC 


DON nek COMPANY 


CONCORD, CALIFORNIA 
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Morse engineers !ook to space 


from a down-to-earth viewpoint! 


Sky is never the limit with the research and development chain d: ear reducers, couplings, and clutches in more 
staff working with the broad facilities at Morse major fi n you could count on the fingers of both hands. 


Morse e1 s, supported by Borg-Warner’s ultra-modern 
researc! tory, can now offer a better way of giving 
your id ost, and provide down-to-earth solutions to 
your p! n the race for space. Consult: Morse Chain 
For more than 60 years, Morse has specialized in the science Compar lept.37-30 a Borg-Warner Industry, Ithaca, N.Y. 
of kinematics. Perhaps its best known products are basic In Can Morse Chain of Canada, Ltd., Simcoe, Ontario. 


Morse has grown up with the automotive industry. Its 
specialists have worked with designers and engineers in 
developing and perfecting the products of their imagination 


World's largest manufacturer of precision parts 


Circle Number 27 on Reader-Service 





LOW COST MISSILE BAIT! 





6442-AC 


AERONCA TARGET MISSILES PERFORM 
A VARIETY OF MISSION PROFILES... 
WITH SUBSTANTIAL ECONOMY 


The adage “‘practice makes perfect’”’ keynotes today’s concept of missile 
warfare. Against supersonic targets, there isn't time for ‘‘the second barrel”’ 
Therefore, extensive operational testing of air defence systems .. . and 
training programs for personnel who operate them must be conducted 
to assure national preparedness 
To accomplish this requirement at minimum cost, Aeronca has developed 
two expendable, lightweight, high-performance target systems under the 
Design-Tool-Produce envelope concept. These proprietary missile programs, 
the P-106 and P-107, are designed for supersonic performance and accurate 
scoring at all required altitudes, speeds and ranges. And their production 
cost is projected to be substantially less than any current 
target missile system! 
P-107 Another Aeronca-produced missile project is Pogo-Hi II E3c. Ground 
AIR LAUNCHED : ; ; 

; launched to high altitudes, this target utilizes a radar reflective parachute 
and an infrared emitter package. It is used as ‘“‘bait”’ for such current projects 
as Nike, Talos, Sidewinder and Falcon. 

With integrated Design, Tooling and Pro- 
duction capabilities, Aeronca can produce 


weapon systems envelopes at either prime 
or subcontractor levels. 


ORICA manufacturing corporation 


1714 GERMANTOWN ROAD ¢ MIDDLETOWN, OHIO 
Operational expansion has created openings for additional senior engineers. Write to W. W. Gordinier, Personnel Manager. 
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BENDIX CAPACITORS COVER A FULL TEMPERATURE SPECTRUM 


ALL FEATURE THESE IMPORTANT ADVANTAGES: 


Environmental resistance 
No voltage derating 


Under 125°C.— Specials 
e Size and weight reductions at high 
voltages « Drift—.25° capacitance 
change typical from —55°C. to 
125°C. « High I. R.—1500 
regohm X microfarads typical at 
125°C. « Solid impregnants—no 
liquid leakage. 


125°C. to 200°C.— Available soon 
e .001 to 6.0 mfd., 200 V to 3 KV, 
specials to 10 KV. e Molded and 
metal housed; tubular and rectangu- 


Wide voltage range 
Solid impregnants 


High I. R. 


lar « Size and weight reduct 
over plastic film and stacked 
types, particularly at high v: 
e Drift—1% capacitance 
typical from —55°C. to 

e High I. R.—50 megohm X 
farads typical at 200°C. e | 
in 4 years’ usage. 


200°C. to 315°C.—In production 
e .05 to 4.0 uf, 600 V and up « Drift 
3% capacitance change typica 


For full details, write: 


Scintilla Division 


Sidney, New York 
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Wound mica papers 


Radiation resistant 
Exceptional stability 


—55°C. to +315°C. e High I. R.— 
10 megohm X microfarads typical 
at 315°C. e Nothing smaller at 
315°C. 


315°C. to 400°C.— In development 
e .001 to 6.0 uf, 150 V and 600 V 
e Drift—5% capacitance change 
typical from —55°C. to +426°C. 
e High i. R.—1 megohm X micro- 
farad typical at 400°C. e Prototype 
availability e Only inorganic 
materials used. 





Inconel combustion chamber liners provide long service life in the jet engines that speed modern United Airlines DC-8’s. 


Inconel liners handle the power that 
speeds United Airlines’ new jet fleet 


Jet engines that generate power for 
modern aircraft, generate hot prob- 
lems in combustion chambers. 

Chamber liners go to red heat. The 
roaring gases produce severely oxi- 
dizing conditions. 

Inconel* nickel-chromium alloy 
linings, shown in a DC-8’s jet engine 
above, easily handle the heat, the 
oxidizing, corrosive attack of hot 
gases. Retain useful strength, too. 


*ls trademark JT-3 and JT-4 engi 


nes are produced by Pratt & Whitney Aircraft Div. of United Airer 


INCONEL. 


Proof? 
Inconel liners in JT-3** jet engines 
have given nearly 3 million hours of 
dependable performance...under ev- 
ery conceivable operating condition 

Inconel liners also serve depend- 
ably in larger JT-4** jet engines, 
also used in some DC-8’s. 

On the production line, Inconel al- 
loy pays dividends, too. Ductility 
enough for complex forming, draw- 
ing operations. Good weldability. 


ft ¢ 
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Nationwide Availability 
Inconel alloy is available in all 
common mill forms from warehouse 
stocks across the country. 

If you’re looking to solve special 
problems involving heat and corro- 
sion, look to Inconel alloy. Write us 
for more specific information. 


HUNTINGTON ALLOY PRODUCTS DIVISION 
The international Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


Hartford, Conn 
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Now on Atlas, Titan & Centaur Missi/es 


LEONARD PILOT OPERATED RELIEF VALVES 


with operating temperature range of — 3 2 0 to T 2 ¢ 0' 


These two Pilot Operated Relief Valves, currently in production at gained for them wide recognition as ideal missile components, as 
Leonard, have zero leakage over a temperature range of —320°F well as for many ground and static applications. The two valves 
to +200°F, and withstand the extremes of shock and vibration. shown are typical of the many relief valves that have been produced 
Featuring a unique pilot operated circuit, the units are small in size, by Leonard which cover wide ranges of pressures, medias and flow 
and but 14 ounces in weight. Their reliability and accuracy has conditions. Note the detailed specifications. 


Please visit our Hospitality Suite at the /SA FLIGHT TEST SYMPOS/UM—May 2-5 + Hotel Del Coronado, San Diego, Calif. 


Model #193060 Model #193200 


SPECIFICATIONS - MODEL #193060 SPECIFICATIONS - MODEL #193200 


Media Helium Media Helium 
Cracking Pressure 385 psig max. Cracking Pressure 32 psig max. 
Reseat Pressure 370 min. Reseat Pressure 29 min. 
Flow .15 Ibs/sec. Flow .032 Ibs/sec. 
Leakage 55 cc/min @—320°F Leakage 5 cc/min @ —320°F 
Operating Temperature —320°F to +200°F Operating Temperature —320°F to +200°F 
Vibration 30 G 10 to 2000 cps Vibration MIL-E-5272, Proc. 1 
Acceleration 20 G's Acceleration 20 G's 
Weight 14 oz. Weight 14 oz. 
Overall Length 5.40 in. Overall Length 6.00 in. 


Response Time 5 ms. to full open Response Time 5 ms. to full open 
DESIGN PARAMETERS + MODEL #193060 DESIGN PARAMETERS + MODEL #193200 


Maximum Flow .36 Ibs /sec. Maximum Flow .2 Ibs /sec. 
Cracking Pressure 250 to 1000 psig. Cracking Pressure 30 to 250 psig. 


Media GOX, Hydrogen, Nitrogen, Media GOX, Hydrogen, Nitrogen, 
and other gases and other gases 








The relief valves featured are typical of the more than 200 precision pneumatic and hydraulic pressure control devices which 
have been developed during the past 10 years at Wallace O. Leonard, Inc., and are now standard equipment on all ICBM's. 
Leonard product classifications cover: Regulators - Valves - Switches - Flow Restrictors » Primary Pressure Source + Servo Trans- 
ducers — Flight Test Systems, Pressure Ratio Computers, Lox and Fuel Tank Level Computers + Systems — Tanking Computers, 
Primary Pressure Standards. 


——— ‘E DYN 
Leonard craftsmen and advanced technical personnel have built an enviable \ ae ao ne eR Dn N 
¥ ra” . . > 


reputation for superior products for missile guidance, control and ground SKSRK 
support applications. May we have the pleasure of reviewing your specifi ee 
requirements in these areas? For consultation and information please write to 

bin Wallace O. Leonard, Inc. 


ao 


Eastern Sales Representatives: BRIERLEY, DAVIS COMPANY 373 South Fair Oaks Avenue « Pasadena, California 
332 Springfield Ave., Summit, N.J. - Telephone CRestview 3-7300 - TWX—SUMMIT NJ 355 Telephone SYcamore 2-7131 « TWX—PASA CAL 7321 





Specify Thomas A. EDISON for 


AVIATION’S MOST RELIABLE PRESSURE INDICATING SYSTEM 


Edison’s pressure indicating system provides unique protection 
for today’s high-performance jet engines. These rugged systems, 
several thousand of which have been operated over the past 3 years 
with outstanding reliability, withstand vibrations of 2000 cps 
at 20 g’s. This unique durability permits mounting directly on engines 
for greater response, and accuracy—unlike standard systems 
which require off-engine installation and troublesome oil 
or fuel lines. The system 


consists of two components, 


transmitter and indicator. The Model 318 rT 253 rT 


frictionless transmitter, smaller and lighter than 
ever before, meets requirements of new specification MIL-T-26638. Hermetically sealed 
indicators, available in 1%” and 2”, require less than 0.6 watts 
for operation. A 2” model is integrally lighted for utmost 
readability in compliance with MIL-L-25467A (ASG). 
This versatile indicating system—originally designed for 
oil pressure measurement—can also be used to 
indicate fuel pressure, BMEP, as well as torque. 
For the full story on aviation’s most reliable pressure 


indicating system, write for publication 3049. 


Standard herme tically sealed indicator, available in i%%’ 


and 2”. Model 296, a 2” indicator, is integrally lighted 


; 


in daylight, numerals and pointer are hite and at night red 


When power is off, pointer will move off-scale below zero 


Thomas A. Edison Industries 
INSTRUMENT DIVISION 


49 LAKESIDE AVENVE, WEST ORANGE, N. J. 
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The Matrix of Site Instrumentation 


be operated remotely by unskilled personnel. 
imaginative site instrumentation, check 
a company with strong corporate financial 
extensive experience in military electronic and 
al equipment, sub-systems and systems. For 
nation, write for Data File AW-1029-1. 


Site instrumentation—from complete electronic 
installation management to the engineering of 
customized systems and sub-systems—is a 
specialty of Western Design. @ Typical of 
Western Design's site instrumentation capabjlity is the new 
data calibration system for the Air Force Minuteman ICBM, 
designed to certify performance of transducers in the Her- 
cules solid propulsion system. This automatic system, with 
both permanent and quick-look read-out, measures 160 
transducers in 10 minutes, incorporates high safety stand- 





ards and 
@ For re e 
Western 
back-up 
electro-' 
further 


Western Design 


NOUSTRIES, INC 
RBARA AIRPORT, GOLETA, CALIFORNIA 


DIVISION 


SANTA BA 





compact heat exchangers of 
conventional or platular design 
for heating or cooling 


For a proposal you can rely on 

contact your Janitrol engineering 
representative when your plans call 

for components, pneumatic sub-systems, 
and complete systems for heat transfer 
and air control. Virtually every modern 
aircraft and operational missile incorporates the 
skills that Janitrol translates into practical 
hardware. Janitrol Aircraft, a division 

of Midland-Ross Corporation, 

4200 Surface Road, 

Columbus 4, Ohio 


reliable components for missiles / aircraft / support 
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transducers in 10 minutes, incorporates high safety stand- SANTA BARBARA AIRPORT, GOLETA, CALIFORNIA 


general characteristics 


flow control 


servovalves 
with mechanical feedback 


SERVOCONTROLS, 


LEADING INNOVATOR AND PRODUCER OF ADVANCEE ELECTROHYORAULIC SERVOVALVES 


Meximum reted ow valve pressure drop 
1000 psi 3000 psi 
Series 31 4 gpm 7 gpm 
Series 32 8 gpm 14 gpm 


Operating supply pressure 50 psi to 4000 psi 
Electrical signal power 40 milliwatts minimum 


Tempereture range —65°F to 350°F standard, to 
(fvid and ambient) 450°F or 600°F on special order 


Resolution <h%& 
Hysteresis <3% 
Null shift 
—65°F to 450°F <4% 
te 50g <5% 
80% te 100% <2% 


temperoture 
occeleration 


supply pressure 
current 
50%, te 200% rated current <2% 
beck pressure 
O% te 20% of supply <2% 


Weight (approximate) 0.75 pounds 


Series 31 and 32 servovalves are miniaturized two-stage 
flow-contro! valves which utilize internal mechanical feedback. 
Features of the new design include high performance, 
simplification and compactness, together with a wide temperature 
capability. Specific valve characteristics can be achieved 

other than the ones listed above. 


Write for catalog 310 and individual model data sheets 
that illustrate typical performance variations. 


INC. PRONER AIRPORT, EAST AURORA, N. Y. 
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L-BAND KLYSTRON 
PROVIDES BROADBAND 
PERFORMANCE 


Z This addition to Litton 
Industries’ Klystron 
family introduces a 

new concept in broad- 

band amplifier tubes. Through use of 
a newly-developed Skirtron* bunching 
3283 achieves 


and power output characteristics, which 


technique, the L- gain 
are essentially flat over the minimum 
bandwidth of 50 Mc. Its minimum peak 
power output at the band edges is 
2 MW. A linear phase shift versus fre- 
quency characteristic makes it ideally 
suited for application in sophisticated 
radar systems, where electronic tuning 
and pulse shaping are required. 

This tube, like all other tubes pro- 
duced by Litton Industries, is conserv- 
atively designed and rated; and rigor- 


ously processed to provide thousands 


of hours of reliable »peration. Typical 
of the performance obtained from 
applying this design philosophy is that 
of the L-3035, a 2.2 MW L-band Kly- 
stron, whose average operating life in 
field service is approaching 3,000 
hours. Some of these tubes are continu- 
ing to provide top performance after 
operating for more than 10,000 hours. 

The Skirtron technique is being 
applied to other tubes now being de- 
veloped to obtain even broader-band 
performance at higher power levels and 
in other frequency ranges. Should you 


high 


formance for your current (L-3283 is 


require power broadband per- 


available now) or future system plan- 
Elec- 
960 


write to Litton Industries, 
Tube Office A 12, 


Industrial Road, San Carlos, California. 


ning, 


tron Division, 


*A technique developed by Litton Industries i“ hich pro ide ; improt ed broadband performance. 


LITTON INDUSTRIES Electron Tube Division 


BARRATRON TRANSMITTING 


TUBES « MAGNETRONS ¢ KLYSTRONS « TRAVELING 
TUBES « BACKWARD WAVE OSCILLATORS ¢ CARCINOTRONS «¢ GAS DISCHARGE 


WAVE 
TUBES 


NOISE SOURCES « CROSSED-FIELD AMPLIFIERS « HIGH DEFINITION CRT ¢ DIRECT 
WRITING CRT ¢ COLOR CRT ¢ STORAGE TUBES « MICROWAVE FILTERS « DUPLEXERS ¢ TR TUBES 


uw CAPABILITY ~ 
THAT CAN CHANGE 
YOUR PLA 








AIRCRAFT PERFORMANCE 


IS ONLY AS GOOD AS THE 
ENVIRONMENTAL PROTECTION OF THE AIR CREW 


SCOTT RESEARCH AND DEVELOPMENT PROVIDES 
THE MAN IN FLIGHT WITH THE MOST ADVANCED 
SYSTEMS OF PROTECTION AND SURVIVAL! 


Environmental protection of the air crew is the important link 
between theoretical aircraft performance and actual flight records 

For more than ten years, Scott has designed and produced more 
portable oxygen equipment than any other manufacturer in the 
world. Now, Scott also leads in the design and production of high- 
altitude oxygen breathing equipment for protection during flight 


or ejection In Flight or Ejected 


Scott High Altitude Protective Equipment has been designed, 


, + - ° 
developed and produced in cooperation with personnel of cognizant His Life is Scott 


Departments of Defense and prime contractors. The knowledge and 


experience of these scientists and engineers have been combined Protected 
with our own efforts to make the U.S. Crewman the best protected 
Scott Building-Block Design Concept integrates 
»onents block to block, to produce a com- 
Dedicated, imaginative Engineers can find etely-interchangeable, modular oxygen assembly 


cet ; , ; 

vn full expression fer their talents at Scott at can be quickly removed, serviced and replaced 
Aviation Corp. Write in confidence to : : : : ~ 

Walter H. Winter, Personne! Director thout disturbing any other portion of the aircraft. 


in the world! 


VIATION CORPORATION 
275 ERIE STREET »* LANCASTER, NEW YORK 


Export: Southern Oxygen Co., 250 West 57th Street, New York 19, N.Y. © West Coast Office: Fulton-Ventura Building, 13273 Ventura Boulevard, Studio City, California 
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Advanced hot gas 
systems delivered 
oh Ay Via d=t-1-t- I geia| 


{inesearch is now in production on 
two greatly simplified hot gas steering 
control systems: a reaction control 
system for outer space flight stabili- 
zation and a hot gas actuator control 
system for terrestrial steering (in the 
atmosphere and under water). 

Both systems eliminate any need for 
pumps, heat exchangers, accumulators 
and other apparatus required in ear- 
lier control systems. And both systems 
utilize hot gas, operating off either the 
main engine or a separate fuel source. 

The gas in the outer space reaction 
control system is fed into a set of noz- 
zles which imparts spin to the missile 
to stabilize its flight through space. 

In the terrestrial hot gas actuator 
control system the gas is fed into an 
on-off controlled linear actuator which 
moves the fins controlling the missile’s 
attitude in the atmosphere or under 
water. This system also utilizes a con- 
cept developed from the AiResearch 
hydraulic “printed circuit.” This 
approach eliminates complicated 
plumbing, thereby decreasing the 
weight and increasing the reliability 
of the system. 


AiResearch is a pioneer, leading developer and manufacturer 
of hot gas systems and other nonpropulsive power systems 
for atmospheric, underwater and outer space missions. 
Your inquiries are invited. 


THE (-7.\ 1 -1343 CORPORATION 


_ AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 
Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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VScM OR REEBESaY 


WHEN IT IS ACTION YOU WANT... 


Rely on Electromation Subsystems and Instruments. 

Only five inches in diameter and weighing less 
than six pounds, the DS-500 Programmer is typical 
of the fine subsystems and instruments produced by 
Electromation. 

This miniature programmer incorporates ampli- 
fiers and control circuitry for remote operation con- 
trol... provides contact closure at extremely precise 
intervals over relatively long periods of time after 
actuation of “start time” in the basic system. With a 


i” 
a subsidiary of i 
Del Mar Engineering 


Laboratories 


timing accuracy within five parts per million over the 
total program, the DS-500 exemplifies the kind of 
skilled craftsmanship and design know-how that goes 
into every Electromation subsystem and instrument. 

If you are seeking a reliable source for electronic 
or electro-mechanical subsystems and instruments—if 
you require specialist’ know-how in the design and 
development of rugged, miniaturized programmers. 
timers, or tape instruments, consult Electromation 
early. Write Dept. AW-934-1, 


* Electromation Co. 


1646 18TH STREET, SANTA MONICA, CALIFORNIA 
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How to thread a needle 





Witte SVS? VF OF AEVVET Verrice wit ri) 


in the dark 


TARAN (Tactical Attack Radar and Navigator) 
is typical of the important new electronic 
systems developed by Hughes —in an atmos- 
phere famed for its engineering orientation. 
Hughes engineers have designed this system to 
enable pilots to fly blind at very low altitudes 
in any kind of weather—and actually deliver 
any kind of armament at tactical targets. 


TARAN’s amazing abilities are based on several 
major electronic advances developed by Hughes 
engineers: A radar system with several times 
the range and azimuth resolution of current 
radars. An Automatic Navigation and Display 
System which pinpoints position continuously 
and automatically corrects for any navigational 
deviations. A unique terrain clearance indication 
warns the pilot of any obstacles when flying at 
low altitudes. A radar antenna utilizing elec- 
tronic rather than mechanical lobing. 


Molten Ladle of silicon is watched during first step in 
the precise manufacture of Hughes semiconductors, just 
one of the Hughes commercial activities. 


The Fording Test is typical of the tough environ- 
mental tests imposed upon advanced electronic equipment 
designed and produced by Hughes Fullerton engineers. 


Other Hughes activities provide similarly stim- 
ulating outlets for creative engineers. A few 
representative project areas include: advanced 
data processing systems, molecular electronics, 
advanced 3-D surface radar systems, space 
vehicles, nuclear electronics, ballistic missiles, 
infrared devices—and a great many others. 
The commercial activities of Hughes have many 
interesting assignments open for imaginative 
engineers to perform research, development, 
manufacturing of semiconductors, electron 
tubes, and microwave tubes. 


Whatever your field of interest, you’ll find 
Hughes’ diversity of advanced projects gives 
you widest possible latitude for professional and 
personal growth. 





natituted programs at Hughes have created immediate 
ngs Jor engineers experienced in the following areas: 


Electroluminescence 


infra-red 


Equipment Engineering 
Microwave & Storage Tubes 
Solid State Physics Communications Systems 
Digital Computers Inertial Guidance 
Reliability & Quality Assurance Field Engineering 

Systems Design & Analysis Circuit Design & Evaluation 


Write in confidence to Mr. R. A. Martin 
Hughes General Offices, Bldg. 6-A3, Culver City, Calif. 











Creating a new world with ELECTRONICS 


e- 


ev ade 

HUGHES AIRCRAFT COMPANY 

Culver City, E! Segundo, Fullerton, Newport Beach, 
Malibu and Los Angeles, California; Tucson, Arizona 
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Ten-second cathode warm-up and extremely rugged construction make 
this small triode a significant contribution to missile technology 


RCA’s ceramic-metal pencil tubes repre- 
sent the most exciting recent advance in 
UHF tube design. Tiny and tough—half 
the length of an ordinary cigarette—they 
are designed to operate at altitudes as 
high as 100,000 feet without pressuriza- 
tion...and at plate-seal temperatures up 
to 225°C. 

RCA-7553—latest addition to this 
sturdy tube line—was developed specifi- 
cally for use in missile applications. It 
offers exceptional resistance to vibration 
and severe shock, fast warm-up time, 
and high reliability. 

If you are designing miniaturized UHF 


Electron Tube Division 


equipment for operation at frequencies 
up to 3000 Mc and above, consider using 
RCA’s ceramic-metal pencil tube family. 
When low heater power, fast warm-up 
and high thermal stability are essential, 
these versatile tubes are your obvious 
answer. 

Get in touch with your RCA Field 
Representative now for complete infor- 
mation on ceramic-metal pencil tubes, 
including the new developmental type 
A-15208. This ruggedized S-band inte- 
gral-cavity tunable oscillator can with- 
stand 10,000 g’s of acceleration in missile 
and rocket beacon applications. 


ANOTHER WAY RCA SERVES INDUSTRY THROUGH ELECTRONICS 


RADIO CORPORATION OF AMERICA 


Harrison, N. J. 


Visit the RCA Booths at the New York State IRE SHOW—Booths + 1602-8; 1701-7. 


Check these outstanding Ceramic-Metal 
Pencil Tube Features! 


@ Lerge cothode cree: abou! three times more cothode crea 
for the same heater power than comparable plana: types 
@ Fast warm-up time: Y the warm-up time of comporable 
plonar types——!2 seconds to reoch 90%, of operoting dc 
plate current (only 10 seconds for RCA-7553) 
@ Thermal stability: ovtout ond noise factor remain essen- 
tially constant over + 10% heater-voltage fuctvotions 
@ Small size: maximum length 1%"; maximum diameter 
(ot grid flange) 9/14"; weight only 0.3 o: 
@ less offected by sucleor radiction: evidence indicates thet 
ceramic-meto! construction has greater endurance to nucieor 
radiation thon glost-meta! construction 
@ Cantilever arrangement of coazia! elements, provides low 
interelement leckoge, permits good efficiency, and resists 
shock and vibration 

GOVERNMENT SALES 
HARRISON, N. J., 415 §. Sth Street, HUmbeoid? 5.3900 
DAYTON 2, OHIO 
224 N. Wilkinson St., BAidwin 6.2366 
WASHINGTON 6, 0. C 
1625 ''K'" St., N.W., District 7-1260 

INDUSTRIAL PRODUCTS SALES 

DETROIT 2, MICHIGAN 
714 New Center Building, TRinity 5.5600 
NEWARK 2, N. J., 744 Brood St , HUmbeoidt 5.3900 
CHICAGO 54, ILLINOIS 
Swite 1154, Merchandise Mart Plaze, WHitehol! 4.2900 
LOS ANGELES 22, CALIF 
6355 E. Washinaton Bivd., RAymond 3-836! 
RCA TUBES ARE ALSO AVAILABLE FROM YoOuR 
AUTHORIZED RCA INDUSTRIAL TUBE DISTRIBUTOR 








LUMINUM IN THE 
GE OF CHALLENGE 


TODAY, U.S. MILITARY PLANNERS FACE THE GREATEST CHALLENGE IN THE HISTORY OF 


OUR NATION: THE BUILDING OF A MODERN, EFFICIENT FIGHTING FORCE CAPABLE 
OF STRIKING ANYWHERE IN THE WORLD AT A MOMENT’S NOTICE. * MOBILITY IS THE 
KEY TO MODERN MILITARY PLANNING. AT THE HEART OF MOBILITY LIE TWO SIMPLE 
PHYSICAL FACTS: (1) THE LIGHTER THE LOAD, THE FASTER AND FARTHER IT 
TRAVELS; AND (2) THE FEWER OBJECTS TO BE MOVED, THE LESS TIME, TRANS- 
PORT AND FUEL IT TAKES TO MOVE THEM * ALUMINUM HOLDS THE 
KEY TO MOBILITY. * REALIZING THE STRATEGIC IMPORTANCE OF ALUMINUM 
IN CURRENT MILITARY PLANNING, KAISER ALUMINUM HAS ESTABLISHED 
A SPECIAL DEFENSE INDUSTRY SALES DEPARTMENT WITHIN ITS NATIONWIDE 
ORGANIZATION OF 40 SALES OFFICES TO OFFER BOTH SALES AND TECHNICAL 
AID FOR EVERY ASPECT OF MILITARY PROCUREMENT AND PRODUCTION. TO 
RENDER THIS SERVICE, THE DEFENSE INDUSTRY SALES DEPARTMENT HAS AT 


ITS COMMAND THE VAST RESOURCES AND FACILITIES OF KAISER ALUMINUM. 


PLEASE TURN PAGE. 
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Visit the RCA Booths at the New York State IRE SHOW—Booths + 1602-8; 1701-7. 


ALUMINUM IN THE AGE OF CHALLENGE 


AUTHORIZED 


HOW KAISER ALUMINUM HELPS YOU 
OF MILITARY PROCUREMENT 


NATIONWIDE PRODUCTION 
FACILITIES. Kaiser Aluminum’s 
plant system includes 25 facilities 
throughout the nation and abroad. 


These facilities offer a completely in- 
tegrated operation from the mining of 
bauxite in Jamaica to the final produc- 
tion of finished mill products such as 
sheet, plate, forgings, extrusions, and 
many others. Here are some important 
facts you should know about these 
facilities. 


RAVENSWOOD — HOME OF THE 
30-MILLION-POUND STRETCHER. 
At Ravenswood, W. Va., Kaiser Alumi- 
num has recently completed the most 
modern integrated sheet and plate mill 
in the world. 


One of the newest additions to this 
plant is a giant aluminum plate 
stretcher with the industry’s greatest 
pull capacity —30-million pounds! The 
huge stretcher can handle plate 144” 
wide x 6” thick and 60’ long, and opens 
up new opportunities in the fields of 
ordnance, cryogenics, naval ships, mis- 
siles and aircraft. Along with the 10- 
million lb. stretcher at Kaiser Alumi- 
num’s Trentwood, Washington, plant, 
the new stretcher makes possible the 
widest range of stretcher-leveled and 
stress-relieved sheet and plate in the 
industry. 


THE INDUSTRY’S ONLY 
MATCHED HEAVY EXTRUSION 
PRESSES. At Halethorpe, Maryland, 
Kaiser Aluminum has two modern 
plants that together provide a com 
pletely equipped, fully integrated ex- 
trusion manufacturing operation 
Here are located the only matched 
heavy extrusion presses in the industry 
— two 8,000-ton presses. This duplica 
tion safeguards production by having 
tools completely interchangeable from 
one press to another in case one press 
breaks down. Also, these matched 
presses can produce unusual extrusidns 
formerly considered impossible. 


COMPLETE FORGING FACILI. 
TIES. With 31 pieces of heavy forging 
equipment--ranging from 1500 to 25,- 
000 pound hammers and 750 to 8,000- 
ton presses — Kaiser Aluminum’'s Erie, 
Pa., plant offers one of the most com- 
plete forging facilities in the nation 


Aluminum forgings offer a high 
strength-weight ratio and excellent fa 
tigue strength. They support extreme 
loads under rugged dynamic loading 
conditions, yet their light weight allows 
maximum mobility. Precision alumi 
num forgings hold close tolerances 
which reduce machining costs and 
makes aluminum competitive with tra- 
ditional, low cost cast iron and steel 
forgings 


RESEARCH AND DEVELOPMENT. 
Kaiser Aluminum’'s Department of 
Metallurgical Research, Product De- 
velopment Department, and other spe- 
cialized technical staffs conduct contin- 
uous research resulting in new alloys 
and applications of particular value to 
the Defense industry 





RCA INDUSTRIAL TUBE DISTRIBUTOR 


MEET THE SPECIAL REQUIREMENTS 
AND MANUFACTURE 


NEW HIGH STRENGTH WELD- THE ONLY BALLISTIC FIRING FREE PORTFOLIO! “Aluminum In 
ABLE ALLOYS. A major recent ad RANGE IN THE INDUSTI! ‘ The Defense Industry” is a file folder 
vance has been the development and part of its extensive aluminum armor packed with information on the many 
introduction of new, weldable, high research program, Kaiser Alu im uses of aluminum for military applica- 
strength aluminum alloys by Kaiser has undertaken a program for ting tions. It includes information about the 
Aluminum. The two new alloys, 5083 armor plate by establishing a firing characteristics and properties of alumi- 
and 5086, provide maximum utility, range for ballistic testing—the fir ic] num, important findings regarding al- 
joint strength and efficiency in welded facility in the aluminum indust o loys 5083 and 5086 as used in missiles, 
structures, particularly those subject to cated at Spokane, Washington, the I ground support equipment, cryogenics 
impact or dynamic loading. These new listic firing range conducts ¢ and other military applications, plus 
alloys are now available in sheet, plate, tests on aluminum plate, ext ‘ booklets on Kaiser Aluminum mill 
forgings and extruded forms. The al- and forgings products availabilities and designing 
loys, used with new welding techniques, with aluminum. For your free port- 
have shown substantial design advan TECHNICAL AND MARKETIN folio, full of facts you can use — mail 
tages over weldable aluminum alloys SERVICE. Kaiser Aluminur ld the coupon now! 
previously available. They also offer engineers, technical experts a De - jARMmaRNES eee cerns NEAN8 
good forming properties, outstanding fense Industry specialists are ir 
welding characteristics, excellent resist service through any Kaiser A nm KAISER ALUMINUM & 
ance to corrosion, and improved weld sales office. Also, Kaiser Alun CHEMICAL SALES, INC. 
zone ductility fers complete marketing assist t DEPT. DE-177, KAISER CENTER 
help you expand present mar! und 300 LAKESIDE DRIVE. 
develop new ones. Why not t OAKLAND 12, CALIFORNIA 
vantage of these services now? ‘ ther 
you need product informatior 
nical assistance, a phone call 
will receive our immediate att n 
Contact: Kaiser Aluminum & Chemi NAME 
cal Sales, Inc., Kaiser Cent 1 
Lakeside Drive, Oakland 12, California ADoRESS__ 


CITY. 


Please send me your free portfolio, 
“Aluminum In The Defense Industry.” 








STATE. 
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Flames swept across the open plains as 
the Mongol hordes ran in terror from the 
“arrows of flying fire’. When the smoke 
had cleared the Chinese had won the 
battle of Pienking with the first rocket. 


Missiles have beccme greatly more 
sophisticated since this crude unguided 
arrow was propellid by gunpowder packed 
in an open-ended bamboo tube. Today, as a 
vital part of one of the world’s largest 
electronics companies, Raytheon’s Missile 
Systems Division is making significant con- 
tributions to the art of missilry. The excit- 
ing new Pin Cushion Project for selective 
missile identification, the constantly ad- 
vancing Navy’s air-to-air SPARROW III 
and Army’s HAWK are examples of their 
outstanding creative work. 


We are seeking highly creative people to 
maintain Raytheon’s leadership in this chal- 
lenging field. For these people, Raytheon’s 
Missile Systems Division creates a climate 
for talent — perhaps your talent. 


MISSILE: 
A” CENTURY 


ENGINEERS: immediate openings in 
Data Handling — Circuit Design — 
Packaging — Electro-Mechanical Design — 
Systems Test — Test Equipment Design 
— Systems Analysis — High Power Radar 
Design — Microwave Tube Application — 
High Voltage Power Supply — Modulators 
— Microwave Design — Systems Design 
— VHF Circuit Design — Operations 
Analysis — Radar Systems and Mathe- 


maticians. 


Please apply to Mr. W. F. O’Melia, 
Employment Manager, Bedford Labora- 
tory, Missile Systems Division, Raytheon 
Company, Bedford, Massachusetts. 


MISSILE 
SYSTEMS 
DIVISION 
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.-. creates a climate for talent. 
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> SUPERIOR ENGINES 


will help FAA 


Control Sky Traffic. 


Disastrous mid-air collisior 
in the nation’s crowded sk 
and Congress are rushing 

eventually put nearly all m 
under control of ground c 


White Superior 40-SX-8 « 
these control stations. Thes 
automatic standby power, 
quick, easy starting and cont 
too, that precision construct 
low maintenance and max 


You'll find more and mor 
the nation’s safety are at 
SAGE (Semi-Automatic Gi 
Warning), “Texas Towers 
launching stations for U. S 
meet your exact requiremé 
and remotely controlled op 


2150 HP, or 150 to 1500 k 


WHITE DIESEL ENGINE 


THE WHITE MOTOR COMPAN 
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harrowing “near misses” between aircraft 

1y one day be rare. Federal Aviation Agency 

e new system of air-traffic control which will 

ind civilian, planes, in good weather or bad, 

rs using radar, computers and other devices. 


s have already been purchased for many of 
pendable 600 KW generator sets will supply 
to prove in an instant their reputation for 
vus, reliable operation. Ready to demonstrate, 
provides long, trouble-free performance with 
fuel economy. 
iperiors on applications where human life or 
They have been specified for sections of 
d Environment), “DEW” line (Distant Early 
rly Warning Radar Stations) and at various 
ssiles. White can custom-engineer engines to 
offers experience with automatic, unattended 
yns. If your requirements range from 215 to 


W, get complete information now! 


DIVISION 
Plant and General Offices: Springfield, Ohio 





NOTABLE ACHIEVEM 


ENTS AT JPL... 
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From MICROLOCK to microlock 


One of the most interesting and 
useful scientific activities at JPL has 
been the development of MICROLOCK, 
a radio tracking and communication 
system for satellites. 

Microlock is designed to transmit 
information over extreme ranges of 
space with a minimal amount of trans 
mitter power and weight. The objective 


was achieved by sophisticated design 
of the ground receiving equipment. The 
design utilizes basic electronic circuits 
and techniques carefully combined in 
a novel manner to provide superior per 
formance and sensitivity 

The satellite transmitter consists of 
a radio-frequency oscillator, phase 
modulated by telemetering signals, and 


radiates a power of 3 mW. It is capable 
of operating for several months on a 
battery weighing one pound 

Used successfully in previous space 
vehicles, microlock remains a useful 
and expandable instrument for contin 
uing space exploration. It is a prime 
example of JPL’s activity on the space 
frontier. 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 


A Reseorch Facility operated for the National Aeronautics and Spoce Administration 


PASADENA. CALIFORNIA 


Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields: 
INFRA-RED « OPTICS « MICROWAVE + SERVOMECHANISMS + COMPUTERS «+ LIQUID AND SOLID PROPULSION 
« STRUCTURES «+ CHEMISTRY «+ INSTRUMENTATION + MATHEMATICS + AND SOLID STATE PHYSICS « 
Send professional resume, with full qualifications and experience, for our immediate consideration 
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OX-250 general 
utility x-ray unit 


Resotron 300°~ 





LC-90 lightweight 
mobile x-ray 


LX-140 — ultra-compact 
portable x-ray 


Resotron 2000%~ 
2-million volt x-ray 


remote-inspection unit 


300-kvp portable x-ray 


4) 


J 
x Xeroradiographic unit for 
dry-process radiography 


OX-175 — 175-kvp 
portable x-ray 


Resotron 1000% 
million-volt x-ray 


to look at 
your products! 


Let General Electric X-Ray lend a hand 


G-E x-ray inspection equipment covers every need 
— with units available in power ranges from 5 to 
2,000-kvp output . . . choice of wet or dry radio- 
graphic processing . . . even remote-television x-ray 
fluoroscopy. Production-line, continuous inspection 
can easily be arranged where desired. 

There’s no need at all to settle for piecerneal help 
when you want x-ray apparatus, supplies or installa- 
tion-planning assistance. Instead, take advantage of 
the industrial x-ray experience General Electric has 


gained through half a century of serving needs and 
solving problems much like your own. You stand to 
come out ahead in many ways. Our specialists have 
the knowledge that can find right answers in a 
hurry. Our research facilities are set up to solve 
even the most unusual puzzles. 

For assistance with your inspection problems, 
contact our office in your area, or just write X-Ray 
Department, General Electric Company, Milwaukee 
1, Wisconsin, Room WA-34. 

* REGD. TM 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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Ryan research finds 
new ways to get off the ground 


Ryan is the pioneer and leader in vertical jet 
flight—the shortest and quickest way into the 
sky—with more than three million man-hours 
of research, design, and engineering experience 
with VTOL aircraft. 

The world’s first pure jet VTOL aircraft, the 
Ryan X-13 Vertijet, set a milestone in flight 
technology when it made its spectacular demon- 
stration flights at Edwards AFB, and Washing- 
ton, D.C. It was designed, developed, and built 
by Ryan four years ago for the United States 
Air Force. 

Advanced knowledge has also been gained in 
the VTOL/STOL field with the Army VZ3RY 
aircraft, a turboprop-driven research plane 
which Ryan designed and now has under test 
for the Army and the Office of Naval Research. 
It employs the deflected slipstream principle, 


Now Ryan is underway on a new Air Force 
study contract for an even more advanced 
VTOL concept. It is the Vertifan which provides, 
in a single propulsion system, thrust for both 
vertical and high-performance horizontal flight. 

In the electronics field, Ryan is a recognized 
world leader in continuous wave doppler navi- 
gation systems. Ryan developed the first success- 
ful C-W doppler navigator —the most effective 
new method of aerial navigation for both high 
and low speed flight. Today Ryan navigators 
guide all types of aircraft, from helicopters and 
slow flying reconnaisance aircraft to high alti- 
tude supersonic jets. 

Ryan's bold research plans in VTOL aircraft 
and navigation systems have blazed a trail 
toward a new generation of military and com- 
mercial aircraft with increased capabilities. 





Ts 
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RESEARCH AT RYAN has produced a 
unique, new “strip-winding” tech- 
nique for making lightweight 
cylinders of very high strength. 
Ryan now uses this process, called 
tyan Wrap, to build rocket cham- 
bers for the Navy’s submarine- 
launched Polaris missile. Thin 
strips of steel are wound around 
a mandrel and electrically welded 
into solid form. 


RYAN BLASTS tough space-age met 
als into complex shapes with high 
explosives. With a few cents 
worth of explosives, Ryan achieves 
forming pressures of over one 
million psi, to form tough alloys 
with precision, which could not be 
formed by any other methods, 
This has given Ryan a unique, 
mew capability in meeting difficult 
fabrication problems, 


RYAN BUILDS BETTER 
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@QTHE SPECIAL suis, advanced scien- 
tific know-how, and integrated 
facilities needed to build many 
types of missiles and rockets, or 
their components, are under one 
roof at Ryan. Ryan’s missile capa- 
bilities stem from the fabrication 
of missile propulsion systems; the 
development of advanced naviga- 
tion and guidance systems based 
on continuous wave doppler 
adar; and the design and produc- 
tion of over 1300 Firebee target 
missiles — America’s most widely 
used jet target. 


Ryan offers challenging 
opportunities to engineers 
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Containing rocket m« 
accurately control small 
guidance, re-entry control, te: 


missiles, anti-missile missiles 


And this is. but one of the many 
minds to at Allison. It’s a projec 

at Allison—a project backed 

every other resource GM possesses 
-Whether your problem is concern¢ 
oceans, Allison has the will and 
, We're'doing it for others, we could do 
Illustrated is-one of the smaller attit 


by Allison for missiles and space ve 











BENDIX FUEL NOZZLES 
MAKE COLD STARTING SURE 


When pilots “‘scramb/e’’, there’s no time to fool 
with cold start problems. That’s why Bendix Fuel 
Nozzles are being specified on more and more jet 
engines—missiles and helicopters, too. Besides over- 
coming the cold start problem on the ground, these 
nozzles overcome in-flight starting difficulties after 
flameouts occur. 


Bendix-Elmira 


Eclipse Machine Division 


Eimira, N. Y. 





Bendix Fuel Nozzles are mass-produced out of long 
experience to give greater economy and dependable 
performance through advanced design and manu 
facturing processes. Today, they are used on engines 
powering aircraft all the way from the T-37A to the B-47 

Write for details on how Bendix Fuel Nozzles can 
solve your specific problem. 


Export Soles & Service: Bendix International, 205 E. 42nd S$t., New York 17, N. ¥. 
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in this zone, 
Mp stainless steels that 
remain ductile with 
2 high strength and stability 


l) In the search for favorable strength-to-weight ratio, high 
temperature alloys have been developed with extreme strength 
up to 1000 F, but at the expense of ductility. 
) In AM 350 and AM 355, Allegheny Ludlum’s precipitation 
? hardening stainless steels, you have high hardness and stability from 
room temperature to 1000 F, plus almost twice the ductility! 
y/ These advantages are followed by easy formability using normal 
Y techniques. AM 350 and AM 355 can be brazed and welded as easily 
as the common stainless steels. They can be spun, formed and machined 
without special preparation. 
AM 350 is available commercially in sheet, strip, foil, small bars and 
wire. AM 355, best suited for heavier sections, is available commercially 
in forgings, ‘orging billets, plates, bars, wire, sheet and strip. 
For further 1aformation, see your A-L sales engineer or write for the new 
technical booklet, ““AM 350 and AM 355.” Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Penna. 


ALLEGHENY LUDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 


AL 
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Space for 
Stafoam today! 





A few months ago we published an advertisement featuring 
the illustration above, predicting the many uses for Stafoam 
urethane products in manned space ships of the future.. 


Actual photograph of protetype manned capsule, a major element of maneuverable 
satellite for rendezvous in space, under development by the Astro Systems Research 


Laboratories, Norair, Division of Northrop Corp stafoam 
8 'te0t “amet 


Today, a prototype man-carrying space capsule z 
is using Stafoam cushioning to provide shock endurance 

and comfort for its human cargo. Today, men and intricate 

devices are insulated against new temperature dimensions 


with rigid Stafoam. Today, delicate instruments and 
components are potted in Siafoam Polypot. Today, precise 
mechanical parts are cast with Stafoam Daycollan. 


Today practical applications for Stafoam urethanes 

are as infinite as space itself. The successful projects 
listed below have proven to men of vision that there is 
“space for Stafoam today.” 

For a new dimension in material technology, contact the Freedlander 


R & D Laboratories, American Latex Products Corp., or its 
branches. Specify product requirements and/or material category. 


STAFOAM FLEXIBLE 


Aircraft & conveyance seating 
Commercial cusniomag 

Shock padding (high hysterisis) 
Clothing insulation & liners 
Air & liquid filtering 


STAFOAM RIGID 
Thermal insulation 
Acoustic dampening 
Foam core construction 
Helmets and liners 
Packaging & flotation 


POLYRUBBER 


Elastomer coupling 


Personne! shock padding 
Instrument & motor mounts 


Oxygen hose and masks 
Window and hatch gasketing 


MERICAN 


LATEX PRODUCTS CORP. 


3341 West El] Segundo Bivd., Hawthorne, California 
ORegon 8-502! OSborne 6-0141 


BRANCHES: San Francisco, 42 Gough St.; 
Seattie, 2231 Sth Avenue; Dallas, 1300 Crampton St.; 
Houston, 401 Velasco: Omaha, 3304 N. 48th Avenue 


A DIVISION OF THE 


Meadquarter f 


DAYTON RUBBER CO. 


jea 


POLYPOT 

Instrument potting 

Crystal clear windows & mtris 
Control knobs & accessories 
Electronic encasing 
Applicable hardware 


DAYCOLLAN 


Gear, roller bearings, 0 rings 
instrument & control knobs 
Instrument scope boots 
Airless wheels & tires 
Applicable hardware 
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... but Space Age defenses require the speed and reliability of 


electronic data handling, a preved capability of Cubic Corporation 
instrumentation at the majo missile test centers of the nation. 


DH-3 Cubic SECOR, designated the 
AN/FRQ-10 by the Air Force, is a multi- 
station missile-tracking system installed on 
the Eglin Gulf Test Range. The precision 
distance measurements made by SECOR 
are digitally coded and magnetically re- 
corded in the Cubic DH-3. 


DH-4 To facilitate subsequent computer 
processing, the DH-4 data is coded in 
binary form. The DH-4 data playback 
translator converts the ‘binary data to 
decimal form, provides an illuminated 
display and prints out decimal data on 
paper tape or punched cards, 


DH-8 Cubic COTAR is an omnidirectional 
angle-measuring system which generates a 
pair of direction cosines. On Ascension 
Island, a COTAR is combined with Cubic 
distance-measuring equipment to provide 
complete position information, The DH-8 
performs the necessary analog com- 
putation to convert this information to 
x-y-z form. 


DH-10 On the Pacific Missile Range, data 
is fed from a number of outlying radars to 

central computing facility for processing. 
At each radar, a Cubic DH-10 interro- 
gates the radar and prepares appropriate 
digital words for transmission and mag- 
netic recording. 


DH-14 The Cubic DH-14 Digital Multi- 
plexing Synchronizer is used at a Pacific 
Missile Range central data-processing 
facility, It is fed the outputs of one to 
six DH-10/data-link combinations and 
multiplexes them, in real time, into a 
large-scale computer. DH-14 ouput: 36 
bits in paratlel. 


DATA HANDLING 


another achievement in 
Space Age electronics by 


7 B I i CORPORATION 


5575 Kearny Villa Road, San Diego 11, Calif. 


Electronic Engineering with o Dimension for the Future 
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AIRCRAFT 
AND MISSILE 
ACCESSORIES 


Custom-designed or standard types 
for wide range of applications 





Temperature Controls 


Cycling — proportioning — floating; electronic .. . transistor. . . 
polarized relay .. . and magnetic amplifier types for military, commercial, 
and business aircraft. Barber-Colman is also the exclusive producer 

of CEDAC cooling effect detection and control systems. 





Positioning Controls ; 


Integrated, highly sensitive remote positioning systems designed to 
your specifications. Magnetic amplifier, electric, and electronic types. 
Anti-hunt feature provided by unique circuitry. 





Air Vaives 


Electrically and pneumatically operated for temperature and 
pressure-control applications. Butterfly ... check ... poppet... and 
automatic drain types. Metallurgically proved materials and 
precision machining assure long, trouble-free operation. 

Inquiries invited for missile applications. 





Electromechanical Actuators 


Rotary and linear types featuring a wide range of gear reductions, 
switching, mounting details. The complete Barber-Colman line 
includes new lightweight, compact actuators for extra space- 
saving, weightsaving advantages. 





Transducers and Thermostats 


Units for sensing compartment, duct, and windshield temperatures. 
CEDAC detectors for sensing temperature and/or airflow. 





For expert assistance on your control projects, consult the 
Barber-Colman engineering sales office nearest you: Baltimore, Boston, 
Fort Worth, Los Angeles, Montreal, New York, Rockford, Seattle. 


BARBER-COLMAN COMPANY 


C, 1442 Rock Street, Rockford, Illinois 


Circle Number 58 on Reader-Service Card 





V.1.P. means V'suai integrated Presentation. ‘ - E F 0 i F 
Write for the fully informative, illustrated V.1.P. booklet. 
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rs V.1.P....new dimensions of mission success! 
“¥ a combination of electronic, mechanicat 


| (“ Ans\rumentation or sensory data is optigally 
[ a <=jntégrated with a direct view of the \eal - 
. orld...instantly, accurately, reliably... 
immediate command decision. From takeoff 


O O ... through navigation, attack or reconnais- O Cy 
/ / ~ ‘sance mission... to landing, V.1.P. makes 7 


highest performance aircraft far more perfect 
weapons. And V.1.P....is available... now! 





MISSILE GUIDANCE SYSTEMS 
ACTIVE & PASSIVE HOMING DEVICE 
HELICOPTER INSTRUMENTATION 

AIRBORNE DATA DISPLAY For example: visual and instrument orienta- 
MNSSILE, NACRAST @ - nt * optical and electronic reconnaissance.» 














DRONE RECONNAISSANCE SYSTE i a . 
ndar, infra-red or electronic intellige 


Kar get location and identification « na 





tion * weapon status and delivery + ph 
electronic data recording and transmission 


CHICAGO AERIAL INDUSTRIES 


1980 HAWTHORNE, MELROSE PARK, ILLINOIS « offices: DAYTON, LOS ANGELES, WASHINGTON, D.C. 
OTHER DIVISIONS: KINTRONIC and CHICAGO AERIAL SURVEY, Franklin Pork, Illinois; PACIFIC OPTICAL CORP., Inglewood, Calif. 
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working 


machine’s decision-s pace 


‘The final launching decision for future space 
vehicles will probably be made by electronic 
logic devices—far faster, far more precise 
and far more reliable for this purpose than 
the human brain. Resistor-transistor cir- 
cuit modules are the basic elements of the 
“decision machine.”’ 

Such devices are the pre-launch test units 
developed by Honeywell's Aeronautical Divi- 
sion for validating its stabilization control sys- 
tems. They check the orientation systems in a 
space vehicle; a simple GO or NO GO signal 
diagnoses malfunctions and identifies the 
offending systems 

The pre-launch checker is another example 
of the Aeronautical Division's interest in con 
trols. Other developments include adaptive 
flight control systems, electrically suspended 
gyros and environmental control systems for 
space vehicles 

Honeywell has made contributions to Scout, 
Sergeant, Thor, Atlas, Titan, Mercury, F-104, 
B-58, X-15, WS117L, Polaris and many others. 
Current expansion has created openings for 
senior and junior engineers and scientists in 
these and similar programs. Your inquiry will 


get prompt and confidential attention 





man’s decision—-place 


la ing 


Honeywell engineers make their own decisions 
on where to live--in the city, the country or 
the suburbs. Most live in or near the Twin 
Cities—an area where work is typically 20 
minutes from home, where nearly every yard is 
big enough for outdoor entertaining. People 
here are sports minded, and there are par 
ticipant and spectator activities to appeal to all 

Minnesota is characterized by the kind of 
living which is both enjoyable and healthful 
Minnesotans are proud of the fact that they 
have consistently had the smallest ratio of re 
jections for the Armed Forces Qualification Test. 
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The Twin Cities is a cultural and educational : 
For further information on working at Honeywell Aero— 





| 
. » "s > . >. j > is Sv | 
center. It's the home of the Minneapolis Sym- | _ ond living in Minneapolis, please send @ resume to Bruce D. 


phony Orchestra. Its Walker Art Center and Wood, Dept. 473A, 





Minneapolis Institute of Art are famous for . 
their collections, their progressiveness, their 

encouragement of young artists. Public school Hone wel 
systems in the Twin Cities are nationally recog- \ 

nized for their excellence. There are six colleges 
located here, including the University of Min- 


AERONAUTICAL DIVISION 
nesota, which is just two miles from Honey- 1433 STINSON BLVD. N. E * MINNEAPOUS 13, MINNESOTA 
well Aeronautical. To explore professional opportunities in other Honeywell 
Honeywell engineers find these are important yelper soem “o coon ome — gy mean _—_ 
. dence to H. K. Eckstrom, Honeywell, Minneapolis 8, 

parts of the good life they enjoy in Minnesota. Minnesota. 
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PROGRESS REPORT...TORRINGTON NEEDLE BEARINGS 


A drawn cup, a full complement of small diameter rollers, 
a turned lip — these simple elements of the Torrington 
Needle Bearings have made invaluable contributions to 
the improvement of countless products in simplicity, 
economy and reliability. 

And from these basic elements, Torrington has evolved 
other types to meet modern engineering demands. Add an 
ingenious stamped steel retainer, and you have the new 
Drawn Cup Roller Bearing, a refinement especially suited 
to extreme speeds or once-a-lifetime lubrication. Thicken 


and carburize the race, and you have the new Heavy 
Duty Roller Bearing with its exceptional shock resistance. 
Take the small rollers, sandwich them between two inter- 
locking disc-like retainers, and there is the new Needle 
Thrust Bearing, anti-friction companion in compactness 
and economy to the Radial Needle Bearing 

These are only a few of the recent developments in 
Torrington Bearings and are typical of Torrington’s con- 
tinuing efforts to improve bearings in design, material 


and performance. 


THE TORRINGTON COMPANY 


Torrington, Conn. * South Bend 21, Ind 


RESEARCH FOR PROGRESS IN BEARING DESIGN AND PERFORMANCE 
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ANNOUNCING A NEW 
OXIDATION RESISTANT 


GRAPHITAR 


(CARBON-GRAPHITE) 


FOR HIGH 
TEMPERATURE 
APPLICATIONS 


Culminating five years of intensive research, engineers of The United 
States Graphite Company have developed a new oxidation resistant 
GRAPHITAR. In exhaustive tests, GRAPHITAR parts were exposed 
in an oxidizing atmosphere (air) at 1200 degrees F and after 200 hours, 
the GRAPHITAR showed a weight loss of less than six percent! 
GRAPHITAR, which is available in many grades, is a versatile engi- 
neering material with unusual and outstanding properties that make 
it ideal for tough applications. It is non-metallic, resists chemical 
attack, has self-lubricating properties and a low coefficient of friction. 
It is mechanically strong, lighter than magnesium and is the perfect 
material for packing rings, pressure joint seals, clutch release bearings, 
fluid coupling seals, piston rings, pump liners and vanes. 

For more information on this new oxidation resistant GRAPHITAR 

and its applications, write the GRAPHITAR product manager on 

your company letterhead. 


R-279-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISTON THE WICKES CORPORATI SAGINAW 5, MICHIGAN 
GRAPHITAR® carson-crapnite © GRAMIX” powoER METALLURGY @ ( grapnite Prooucts © USG® BRrusues 
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KEEP A COOL HEAD...UAP CAN SOLVE 
YOUR ELECTRONIC CONTROL PROBLEM! 


UAP has the specialized capabilities needed to analyze your overall 
problem; design the system technique; integrate components and sub- 
systems into complete operational systems to achieve specific functions 
such as temperature, mechanical and mass flow control 

Example: Temperature control was assigned to UAP for the new 
shipboard radar tracking system developed by Sperry Gyroscope, which 
includes a TV Camera developed by DuMont Laboratories. Compo- 
nents of UAP Mechanical Refrigeration System for temperature control 
of TV Vidicon tube and associated electronic equipment are: condenser 
and evaporator, semi-hermetically sealed compressor, blower, controls 
and chassis. The envelope is 14” dia. x 10” long, with half the diameter 
reserved for tube circuit. Capacity of 26-pound package is 275 watts 
at ambient 149°F. Meets MIL environmental specifications 

Send us your requirements 
UNITED AIRCRAFT PRODUCTS, INC., Dayton, Ohio 
(Contractual Engineering Offices: California, Gardena FA 1-4810; New York 
City MU 7-1283; Dayton, Ohio BA 4-3841; Canada, Montreal OX 7-0810) 
WESTERN DIVISION, UAP, Inc., Gardena, California 
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ANTENNAS INTEGRATED WITHIN PLAS 


Our design engineers are now 
totally integrating all communica- 
tions, telemetry and navigational 
antennas and reflectors within pri- 
mary structures. Already fully 
tested and in actual use, these plas- 
tic (honeycomb and foam sandwich; 
solid laminated) primary structures 
with plastic skins do not interfere 
with reception or transmission units 
hidden inside. All-plastic fins, wing 
tips and other assemblies for air- 


craft and missiles give a high 
cient weight-strength ratio 
providing aerodynamically 
lines that are unbroken by stu 
ports. The marriage of plastics 
antennas is a capability deve 
and advanced by Brunswick 
result of many years expe 
with aircraft and missile prol 
For every new primary str 
problem, Brunswick draws 
vast reservoir of knowledge 





TIC PRIMARY STRUCTURES 


through this experience. Brunswick 


can not only construct entire, inte- 
grated units, but can provide com- 
plete in-house design and testing 
for unique components that will 
meet the most rigid specifications. 
Can Brunswick help you? Investi- 
gate! Take time right now to call 
or write: The Brunswick-Balke- 
Collender Company, Defense Divi- 
sion Sales Manager, 1700 Messler 
Street, Muskegon, Michigan. 


ISIBRUNSWICK 
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Will not become obsolete 


Because the Philco 2000 is truly asyn- 
chronous, newly developed compo- 
nents and design improvements may 
be incorporated at any time, without 
redesign of equipment and with no 
reprogramming. The system can 
always be updated, at minimum cost. 


Complete customer service 


Philco provides every important service, 
including: automatic programming, pro- 
gramming library, on-site maintenance 
and training tailored to your needs. 


WRITE today for your 
copy of this new brochure 
on the Philco 2000 com- 
puter the first fully- 
transistorized large scale 
data processing system and 
the only asynchronous gen- 
¢rai purpose system 
available. 


GOVERNMENT & INDUSTRIAL GROUP 
COMPUTER DIVISION 
4700 WISSAHICKON AVENUE 
PHILADELPHIA 44, PENNSYLVANIA 
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FORECAST 


Shifts in Aerospace Business Keep 


Aerospace industry will rock along in 1960 
on the $12 billion sales plateau it has held 
for the past two years. Declining sales of 
military aircraft are balanced by rapidly in- 
creasing sales of missile and space technology 
hardware, with commercial aircraft sales con- 
tinuing to climb. Avionics share of both mili- 
tary and commercial markets is continuing to 
increase. Industry will split its sales about 
80% military and 20% commercial and 
entered 1960 with a backlog of $11.5 
billion. 

Military expenditures for Fiscal 1961, key in- 
dex to industry activity, will remain about the 
same as for Fiscal 1960 in these categories: 
¢ $6 billion for aircraft, including engines, 
airborne avionic systems, ground handling 
equipment and related equipment. 
¢ $4 billion for missiles and related equip- 
ment, including rocket engines, guidance 
equipment, ground support environments 
and base construction. 
¢ $1 billion for space technology research and 
development, including about $600 million 
from National Aeronautics and Space Admin- 
istration and close to $400 million from the 
Defense Department. 

Commercial aircraft sales will total about $1.9 
billion including jet transports, executive and 
private aircraft and helicopters. 

Balancing the generally favorable 
outlook of the aerospace industry for 1960 is a 
continuing decline in profit margins for major 


business 


manufacturers. Average net profits after taxes 
for the 12 largest manufacturers in the aero- 
space industry declined in 1959 to slightly over 
1‘, of sales compared with 2° in 1958 and 
3.4% in 1954. This problem of declining profit 
margins in the face of relatively constant sales 
levels is the most acute problem facing the aero- 
space industry, particularly as it faces the pros- 
pect of increasing its own investment in research 
and development programs in relation to the 


proportion now borne by government expendi- 
tures. Military expenditures for research and 
development during Fiscal 1961 are expected 
to total about $4 billion of which the bulk will 
be for aviation, missiles, space technology and 
avionics. 

Industry can expect some increase in military 
spending levels for last half of Fiseal 1961 and 
Fiscal 1962 as a result of major national debate 
on defense policies now in progress. Even though 
President Eisenhower is vigorously defending 
current policies and expenditure levels, retreats 
on several fronts have already been executed 
with resultant increases in key missile programs 
such as Atlas, Titan and Polaris; space boosters 
such as Saturn and Nova, and the airborne alert 
for Strategic Air Command which entails a higher 
purchasing level of turbojet engines, avionics’ 
spares, fuel and other equipment. 

Any major change in defense policy will have 
to await outcome of presidential election next 
fall, but strong defense planks are expected in 
platforms of both parties. Prospect of reaching 
any major disarmament agreement with Soviet 
Union is getting dimmer, particularly in view of 
French and Chinese bids for membership in 
circle of nuclear weapons producers. No major 
cutback in the defense program is in prospect. 

Space technology will be most expansive area 
of industry, with heavy emphasis on the research 
and development phase. But appearance of first 
major hardware items such as Mercury manned 
space capsules, Centaur liquid hydrogen engines. 
weather, reconnaissance and early warning satel- 
lites will change the character of this activity. 

Industry will watch closely the development 
of NASA policy regarding its ratio of “in-house” 
research and development in comparison with its 
contracting with industry. NASA officials state 
their primary policy will involve maximum in- 
dustry contracting. Fiscal 1961 budget shows 
that of a $600 million total research and develop- 
ment budget only $51 million goes to “in-house” 





Sales on Plateau 


work, while $545 million, or more than 90%, 
goes to industry contracts. 

Missile technology, which is still in its relative 
infancy, will fan out in several directions as sec- 
ond and third generation concepts appear to 
restore mobility via land, sea and air to what 
began of necessity as a fixed base operation. 

Avionics, with its major contributions from 
miniaturization and solid state electronics, will 
continue to play a revolutionary technical role 
in the aerospace industry and account for an 
increasingly larger percentage of its total sales. 

Air transport industry can look for a good year 
in traflic expansion, with about a 14‘, increase 
in prospect, but otherwise 1960 will present the 
major problems of transition to the jet age. The 
14°, traffic rise will not be sufficient to absorb 
the expanding rate of available seat miles as 
the larger capacity turbine-powered transports 
replace the piston engine fleet. This problem will 
become most acute next fall when major jet trans- 
port fleet deliveries will have been completed 
and is expected to last at least two years. Sharpest 
competitive battle in airline history to fill the 
capacious jet maws looms in prospect. Pressure 
for lower fares and other competitive differ- 
entials will increase. 

Air coach traffic will continue to expand more 
rapidly than first-class following the pattern of 
the past five years. But carriers will try new pat- 
terns of pushing coach service hardest in areas 
where vacation travel is heaviest, curtailing coach 
service and pushing first-class in markets where 
business travel dominates. 

Air freight will show substantial gains as more 
carriers divert piston engine aircraft from pas- 
senger to freight service. Big freight gains will 
await introduction of turboprop or turbofan 
Next 
round of airline equipment buying is expected 
in the 1962-63 period, with cargo planes and 


equipment several years hence. major 


medium-range jets as major items in filling out 
all-jet pattern. Airline profit margins will not 
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increase during 1960 over last year as rising costs 
will keep pace with increasing gross revenues. 

Business flying can look forward to another 
decade of spectacular growth matching its pace 
since 1950 when it doubled the number of planes 
delivered and increased its delivery values by six 
times due to increasing size and complexity of 
equipment. Last year, this segment of the in- 
dustry delivered 7.732 planes having a retail 
value of about $212 million—an increase of 1,131 
planes and $38 million over 1958. Of this total, 
7.689 planes with retail value of $170 million 
were delivered by the traditional business plane 
manufacturers with about 43 planes valued at 
$43 million representing the initial increment 
of gas-turbine-powered executive planes deliv- 
ered by Grumman and Fairchild. 

Government procurement policies and regu- 
despite several recent revisions, have 
failed to keep pace with the rapidly shifting 
technology and military requirements moulding 
the aerospace industry. As a result, industry is 
finding it increasingly difficult to maintain a 
profit margin sufficient to modernize its plant. 


lations. 


finance sufficient scale of research and develop- 
ment effort and divert its effort from other more 
profitable areas. 

Biggest problem facing both aerospace indus- 
try and its federal customers is working out effec- 
procurement relationships that 
provide sufficient flexibility and return on in- 
vestment for industry to maintain the technical 


tive modern 


pace required and still provide taxpaying public 
with adequate safeguards against excessive profit 
and unsatisfactory performance by contractors. 

Congress is currently studying the entire mili- 
tary procurement picture and hopefully, work- 
ing with both government agencies and the indus- 
tries concerned, will emerge with the basis of 
an effective modern procurement code that will 
function effectively to meet the twin require- 
ments of the military services and the industry 


that serves them —Robert Hotz 
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TACTICAL COMMUNICATIONS: 


...'Forward the Light Brigade! .«».Cannon to right of them, 
Charge for the guns!’ he said. Cannon to left of them, 
Into the valley of Death Cannon behind them 
Rode the six hundred. Voliey'd and thunder'd; hips 
Storm’d at with shot and shell, 
«~..Was there a man dismay'd? While horse and hero fell, 
Not tho’ the soldier knew They that had fought so well 
Cc Ri NI A Someone had biunder'd. Came thro’ the jaws of see 
E Theirs not to make reply, «.. All that was left of them, 
Theirs not to reason why, Left of six hundred. 
1854 mae os vere ea 
nto the va ° 
Rode the six hundred. ALFRED LORD TENNYSON 
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RICHARD CATON WOODVILLE, JR. Charge of the Light Grigade.”’ Parker Galiery, London 
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USAF Molds Mixed ICBM-Aircraft Force 


USAF is struggling with the problem of building a combat capability across 
the expanding technical spectrum of ballistic missiles, hypersonic aircraft and 
space technology in the face of constant level budget ceilings and rising costs 


of weapon systems, 


“From its postwar peak of 414 combat squadrons and 925,000 military 
personnel, the Air Force has been reduced by the end of the budget year 
(Fiscal 1961) to 316 combat squadrons with 825,000 personnel,” USAF Sec- 
retary Dudley Sharp recently told Congress. 


Fiscal 1961 budget calls for a reduc- 
tion of five combat wings and_ thre 
support squadrons from the prior year 
making a total cut of 14 combat wings 
and 26 support squadrons since Fiscal 
1959. Aircraft inventory of the regular 
Air Force is scheduled for reduction to 
15,008 by next June and 14,750 at the 
end of Fiscal 1961. Postwar peak of 
18,860 aircraft was reached in 1956 

Against this decline in operational 
urcraft strength USAF now has an op 
crational strength of a single Atlas 
ICBM emplaced at its unhardened and 
undispersed training base at Vanden- 
berg AFB, Calif. Two other Atlas mis- 
siles are in a state of near combat readi- 
ness on this base. Personnel of Strategic 
Air Command's First Missile Division 
have test fired two Atlas missiles from 
Vandenberg under simulated 
tional conditions impacting in the Pa- 
cific Missile Range 

USAF’s biggest problem during the 
next four years will be to build an ef- 
fective operational capability in ICBM 
weapons in the face of a similar effort 
by the Soviet Union that is now ofh 
cially calculated to outgun the SAC 
ICBM force by a minimum ratio of 
3 to 1. Other estimates indicate the 
Russians have a capability of widening 
the ICBM gap to 10 to I during this 
pe riod 


IRBMs for Europe 


USAF has no plans to deploy IRBMs 
within its own forces. It has provided 


the Royal Air Force with Douglas ‘Thor 
stock a 60-missile complex 


Opeta- 


missiles to 
it dispersed sites in England and will 
upply a trio of Chrysler Jupiter IRBM 
quadrons to Italy and ‘Turkey 

After a vear of heated politic il con 
troversy, the Air Force ICBM program 
now calls for 27 squadrons of which 13 
will be equipped with the Convair At 
las and 14 with the Martin Titan. Orig 
inal Defense Department program called 
for 20 ICBM squadrons—9 Atlas and 11 
litan 
increase to 


Last vear Congress specified an 


28 squadrons of which 17 


Atlas and 11 Titan. Thi 
rogram shifted within Defens 
Department to climinate one squad 
ron because of base construction prob 
lems and to change three Atlas squad 
rons to Titan missiles. Current program 


were to be 


was 


AVIATION WEEK, March 7, 1960 


was approved by Departn De- 

fense and President Eisenh 

face of opposition to an 

the ICBM program by Ar 

repre entative n the | 

Staff 
Gen 
if Staft 


W hite 


Congress 


Thomas 
told 
would now like to 
fuel ICBM 
not advocate 
to uncertainty as to th 


velopment of Atlas and | 


ICBM Funds 


USAF plans to spend 
lion of its Fiscal 1961 §$ 


sile procurem<¢ nt budget 


CXpadl 
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program alth 
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l'itan production and is askir 
$281 million for Fiscal 196] 
struction authorization f 
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nose 


cone. 


and in-silo firing costs about 60 sec. in 
reaction time. Convair has proposed a 
program to provide later Atlas squad- 
rons with storable cryogenic fuel sys- 
tems to speed reaction time but USAF 
has not yet added this feature to the 
SAC program. 

All Titan squadrons will be in hard- 
ened sites and are planned for launching 
within the concrete silos. First six Ti- 
tan squadrons will use standard liquid 
oxygen and kerosene fuel, but with the 
seventh squadron non-cryogenic storable 
fuels are scheduled. USAF has a $250 
million research and development pro 
gram scheduled to produce these stor 
able liquid fuels for Titan. 

Building up from’ virtually nothing 
at the beginning of 1960, USAF ex 
pects to have its 27 squadron Atlas- 
Titan ICBM force fully emplaced and 
operational by the end of 1963 at which 
time the first of the second-generation 
solid propellant Minuteman ICBMs are 
scheduled to become part of the combat 
inventory. 

First Minuteman squadrons are due 
to become operational in hardened, in 
silo firing sites early in 1963 even 
before the final Titan program is com 
pleted. Although the first Minuteman 
operational sites will stick to the 
hardened silo type base, USAF plans to 
abandon the fixed base concept for the 
bulk of its Minuteman strength and 
keep it mobile and dispersed on special 
missile trains operating at random over 
the nation’s railroad network 


Soviet Mobility 


The Soviets have already ck veloped 
1 mobile IRBM capability on trains and 
barges and are believed to be working 
similar capability with thei 
Initial Soviet mobility goal is 
it rapid transport of 
ir to preselected 


toward 
ICBMs 
believed aimed 
ICBMs by rail or 
prepared sites for actual launch, with 
later capability sought for on-train 
launching 

Although USAF hopes for a major 
increase in its. effective deterrent 
strength with the advent of Minuteman 
both from the larger quantities of th 
cheaper missile that will be availabk 
within budget limitations and also the 
missile’s decreased vulnerability due to 
mobility, it plans to retain the Atlas 
ind Titan forces because of a continu 
ing requirement for delivering multi- 
ation warheads on potential enem 
Gen. White told Congress 
there is a much smaller warhead vicld 
ivailable from the solid-fueled Polaris 
and Minuteman missiles than from the 
more powerful liquid-fueled Atlas and 
Titan. Along with the mobile Minut 
man, USAF is counting on development 
of an air-launched ballistic missile, the 
Skybolt, with a range in excess of 1,000 
mi. to restore full mobility to its deter- 
rent capability that will of necessity be 


g 
meg 


targets 


anchored to bomber runways and fixed 
ICBM silos for the next several years. 

Getting sufficient warning of an 
enemy ICBM and IRBM attack is the 
major problem in preserving the USAI 
deterrent force during this runway-silo 
concrete era. 


BMEWS Capability 


The Ballistic Missile Early Warning 
System (BMEWS) is aimed at provid- 
ing about 15 min. warning of an ICBM 
attack, catching the missile about mid 
way in its 30 min. trajectory. First 
BMEWS installation has been built at 
Thule, Greenland; a second is under 
construction in Alaska, and negotiations 
have just been completed for the third 
in Scotland. These 1,500-mi. ranging 
giant radars would have difficulty de- 
tecting single missiles or a few mussiles 
with sufficient resolution to provide 
positive warning. Their chief valu 
would lie in detecting any large scak 
salvo of ballistic missiles that would be 
required for an all-out surprise attack 
However this will not be in 
full operation for several more years, 
including the most critical years in the 
missile gap, and even when it is fully 
operational it could be flanked by spx 
cial tactics or spoofed by decoys. SAC 
commanders are reluctant to depend 
on any information from BMEWS for 
positive action although it may be 
helpful in confirming or resolving in 
formation from other sources 

Better warning possibilities apparenth 
the future from the Discoverer 
program aimed at 
operational orbiting 
reconnaissance systems—the Midas in 
frared early warning satellite and the 
Samos reconnaissance satellite. More 
than million is currently being 
devoted to developing thes 
with the Discoverer program aimed at 
obtaining the required engineering ind 


system 


lie im 
satellite 
producing 


rescar;%e h 
two 


$500 
svsicms 


opeta ional data to produce the two 


tems Midas would have the ca 
pability of detecting major ICBM 
ind flights of ICBMs during 
ily stages and could furnish up 
warning if satellites 
orbited to prot ide continuous coverag 
of potential launching areas 


launches 


o 30 min wer 


Potential for Surprise 
Nevertheless, f th 
urpris< ittack problem believe it would 
be impossible to prevent an 
ICBM assault from achieving a high 
even with the pres 


many student 


ill-out 


degrec of 
ence of neutral inspectors at ever 
ICBM launching base Consequently, 
USAF planners are operating on the 
theory that their retaliatory power must 
be able to function despite a SUTPTise 
ittack if it is to maintain any real 
deterrent power. Any warning is con 
sidered an unexpected bonus, but the 
system must be operated to function 


SUTPTISE 
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CONVAIR B-58 HUSTLER 


whether there is adequate warning or 
not 

This is the crux of the problem Stra- 
tegic Air Command is licen during 
the period when its own missik 
strength is inferior numerically to the 
USSR and is tied to fixed bases that 
would be high priority targets of any 
surprise ICBM assault. 

SAC’s answer to this problem for 
the foreseeable future—until the mobile 
Minuteman and air-launched IRBM re- 
store mobility to the missile force—is a 
continuous airborne alert for its B-52 
manned bomber force. SAC is cur- 
rently getting only 14 of the 20 heavy 
bomber B-52 wings it has requested 
and there is little prospect that this 
force will be increased. Total of 704 
B-52s have been programed for the 
SAC 14-wing heavy bomber force. The 
B-52G, featuring range increases and 
armed with Hound Dog offensive mis- 
siles and Quail ECM missiles, currently 
is being delivered to operational units 
Final B-52 procurement increment will 
be for the B-52H powered by Pratt & 
Whitney TF-33 turbofan engines offer- 
ing a substantial increase in range and 
maximum gross weight. 

The SAC B-36 fleet has been com- 
pletely retired and the B-47 fleet will 
begin to phase out this year as addi- 
tional B-52 wings are added and the 
supersonic B-58 bomber enters the 
combat inventory. Gen. White credits 
the B-58 with 1,300 mph. top speed 
and operating altitude of over 60,000 
ft. Initial increment of 30 B-58s is 
now operating as a test squadron at 
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Acft. Type 
Bombers 


Transports 


C-130B . 


KC-135....... 


l'rainers 


Helicopters 
H-43B 


Missile 


Titan 


«4% ugh dewewan 


Jupiter... 2. cee ees ccees 


Hound Dog 
Bullpup 
Mace B 
Bomare . 


Sidewinder 





USAF Aircraft on Order 


Popular Name 


Stratofortress 
Hustler 


Thunderchief 


Hercules 
Stratotanker 


None 
None 
Sabreliner 


Huskie 


USAF Missile Orders—1960 


Mission 

ICBM 

ICBM 
Intercontinental 
Air Breather 
IRBM 

IRBM 
Air-to-surface 
Air-to-surface 
Air-to-surface 
Surface-to-surface 
Surface-to-air 
Air-to-air 
Air-to-air 
Air-to-air 


Manufacturer 


Boeing 
Convair 


Republic 


Lockheed 
Boeing 


Cessna 
Northrop 
North American 


Kaman 


Manufacturer 
Convair 
Martin 
Northrop 


Douglas 
Chrysler 

North American 
McDonnell 
Martin 

Martin 

Boeing 

Hughes 

Philco 

Douglas 
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Carswell AFB, proving out subsystems 
and developing tactics that include low 
level penetration techniques. First 
operational B-58 wing is scheduled to be 
activated in SAC this summer. Total of 
116 B-58s has been programed for SAC. 
Two B-47 wings are being deactivated 
for each new B-52 and B-58 wing that 
becomes operational in SAC, making a 
total of six B-47 wings scheduled to 
phase out in Fiscal 1961. 

SAC now has a significant portion 
of its dispersed striking force on a 
ground alert, capable of getting into 
the air with its bomb load within 15 
min. after receiving orders. This force 
an be launched on less positive warn- 
ing than would be required for an 
ICBM salvo because it can be recalled 
for some time after takeoff. SAC feels 
this capability is sufficient to protect 
its retaliatory capability against any 
enemy assault by manned bombers but 
would be inadequate to meet the grow- 
ing threat of an ICBM and IRBM 
salvo. To meet this latter threat in the 
period when its own missile forces will 
be relatively small and vulnerable, SAC 


proposes to put a significant portion of 
its B-52 bomber force on continuous 
airborne alert, thus serving ample notice 
to any potential aggressor that it can- 
not knock out this force with a missile 
salvo, SAC exercises have worked out 
airborne alert patterns that keep a fully 
loaded B-52 within range of its assigned 
targets about 90% of the time it is air- 
borne in any given 24 hr. period. 

To achieve this capability, SAC re- 
quires considerable stockpiling of spare 
engines, avionic parts, fuel and addi- 
tional flight crews and maintenance per- 
sonnel. An initial increment of about 
$100 million has been provided in the 
Fiscal 1960-61 budgets to begin this 
stockpiling, but these funds fall far short 
of what SAC feels it requires for an 
effective airborne alert. 

This requirement will probably be- 
come one of the principal focal points 
in the debate of the adequacy of the 
Fiscal 1961 defense budget. Without 


the stockpiling of necessary spares and 
training of extra personnel during the 
next year, SAC will not have the capa 
bility to produce a continuous airborne 


USAF Wing Strength 


Fiscal 1959 
(Combat Wings) 


Strategic Wings 
Air Defense Wings 
Tactical Wings 


TOTAL 
Air Refueling Squadrons 
MATS Squadrons 


“Other Specialized Squadrons” 


POTAL 


Fiscal 1960 
(Combat Wings 


Strategic Wings 
Air Defense Wings 
Tactical Wings 


TOTAL 


(Support Squadrons) 


Air Refueling Squadrons 
MATS Squadrons 
“Other Specialized Squadrons” 


POTAL 


Fiscal 1961 
(Combat Wings) 


Strategic Wings 
Air Defense Wings 
Tactical Wings 


TOTAL 
Air Refueling Squadrons 


MATS Squadrons 
“Other Specialized Squadrons” 


TOTAL 


76 


alert if and when it is required during 
the period of maximum vulnerability 
during the 1961-64 period. 

Meanwhile USAF is chafing over its 
inability to expand its current manned 
bomber force with additional B-52H 
and B-58 aircraft and the budgetary 
limitations imposed on its development 
of replacements for these aircraft 
USAF firmly believes in the mixed 
force concept of ICBMs and manned 
vehicles complementing each other for 
particular military missions. To prop- 
erly modernize this mixed force con- 
cept, USAF wants to continue its 
manned vehicle development through 
the Mach 3 B-70 heniae the hyper 
sonic Dyna-Soar program on to manned 
space vehic les 

In this area it is in conflict with De- 
fense Department which leans toward 
complete dependence on missiles and 
which has drastically reduced funds 
available to USAF both for B-70 devel- 
opment and the Dyna-Soar program 
Gen. White estimated the reduction of 
the B-70 program from an operational 
weapon system to two fiving prototypes 
unequipped with military subsystems 
through a $381 million Fiscal 196] 
budget slash will retard the possible 
achievement of an operational weapon 
system by at least two vears 


Budget Slash 


In view of the B-70 budget slash, 
USAF is considering a Mach 2.5 ver- 
ion of the B-58 powered by four Pratt 
& Whitney ]58 turbojets as an interim 
replacement for its high speed penctra- 
USAF is 
development of a 
yowered aircraft with a $150 
Fiscal 1961 budget increment 
program has been reoriented to 
on developing a high per- 
formance airborne reactor with fucl cle- 
that will sufficiently high 
temperatures and long life for major 
urcraft performance improvement 
Both the General Electric direct air 
cycle and the Pratt & Whitney indirect 
vcle approaches to the nuclear power- 
lant are being pur ued. USAF says the 
nuclear-powered aircraft would provide 
n ideal continuous airborne alert mis 
with air-launched 


tion requirement also con- 
nuclear 
million 


‘This 


con 


tir 1 
nung 


centrate 


ments give 


ion vehicle armed 
IRBM Skybolts 
USAF still feels the Soviet air force 
its current major threat with its fleet 
of 1,200 medium and heavy gas turbine 
powered bombers. Production contin 
ues of heavy jet bombers, although 
it a rate lower than anticipated some 
vears ago. Gen. White emphasized 
that, contrary to Nikita Khrushchev’s 
statement that Soviet bomber produc 
tion was being phased out, it was in 
fact continuing and the Russian bomber 
force in being was being maneuvered 
and exercised at an increasing tempo 
USAF will complete its early warn- 
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LONE U.S. OPERATIONAL ICBM—CONVAIR ATLAS EMPLACED AT VANDENBERG AFB 


ing system designed to cope with 
manned vehicles and air-breathing mis- 
siles during 1960 with extension of the 
Distant Early Warning (DEW) line 
through the Aleutians to Midway Island 
in the Pacific and across the northern 
Atlantic to link with the NATO radar 
warning net that extends from the 
British Isles to Turkey. Major new 
wojects will include construction of a 
luge computer in the United States to 
correlate and reduce data fed in from 
the BMEWS system and improved 
ymmunications systems that will ac- 
count for about $700 million in new 
aviomic equipment in the Fiscal 1961 
budget 

SAGE system for controlling both 
manned interceptors and surface-to-air 
interceptor missiles now has two of its 
cight programed supercombat centers 
operational and 11 of its 22 operational 
direction centers functioning. Fiscal 
1961 budget calls for construction of 
three more super combat centers and 
three solid state computers for SAGI 
operations. Air Defense Command is 
phasing out the last of its subsonic in- 
terceptors, the F-86D and F-89 and 
will end 1960 with an all-supersonic 
interceptor force equipped with radar 
and infrared guided missiles and nuclear 
tipped air-to-air missiles. ADC will have 
a manned interceptor force of F-102s, 
F-101s and Mach 2 F-106s 

First two Bomare rocket plus ram- 
jet-powered interceptor missile installa 
tions are now operational in the New 
York City defense complex at McGuir« 
AFB, N. J., and Suffolk, Long Island 
Total of $461 million is programed for 
Bomare B, 400 mi. range advanced ver- 
sion of this interceptor missile, in the 
Fiscal 1961 budget, substantially com 
pleting the Bomarc production pro 
gram. Bomare program has been re 
duced from its original 32 bases to 16, 
including two in Canada to be operated 
by the RCAF. Each Bomarec site is 
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scheduled to have 28 missile 
Despite cancellation of tl 
Mach 3 interceptor develop 
gram and the lack of any f 
Fiscal 1961 budget for any 
aircraft, Gen. White mad 
Congress that USAF is still 
continue its development 
manned interceptor el 
White stated emphatically 
less of the efficiency and 
missile interceptors and 
problem f defense ag 
USAI yresees a need f 
advanced manned int 
to maintain the capability 
inspecting ind pol 
sky With th 
launched ballistic missile 
ment for long range, high s 
interceptors to identify 
enemy ALBM-carrying | 
particularly acute, accordin 
White. USAF is currently 
aluminum version of the | 
would be heat-limited in 
formance to below Mach 3 
in interceptor version of 
bomber powered by two P: 
nev J58 turbojets with after 
in adaptation of the Nav 


sonic attack plane 


F-105 Phase-in 


l'actical Air Command 


equipped with F-100 fight 
and a smattering of F-104 
ginning the major phase-in of 
Mach 2 fighter bomber. 1] 
C-130B transports will be a 
three wings of C-130A tur 
ports now in service with t 
squadrons TAC’s main 
polishing and perfecting its 
bile composite striking f 
demonstrated, at least 
form, in the Lebanon a1 
crises. TAC’s major futur 
in development of a Macl 


fighter bomber that will be capable of 
operating from unprepared fields any- 
where in the world. Initial research and 
development funds for this project have 
been programed for Fiscal 1961 as part 
of a $36 million fund devoted to this 
project and to improvements of the 
Bullpup air-to-ground missile for TAC 

Military Air Transport Service has 
had its wings clipped by the recent 
presidential directive confining it pri- 
marily to its military mission and shift- 
ing the bulk of its routine passenger 
and ordinary cargo transport to com- 
mercial contract carriers. It will con- 
tinue to operate 27 transport squadrons, 
including three Navy squadrons, but 
faces a major modernization program 
with the bulk of its fleet consisting of 
obsolescent piston-powered transports 
Increment of 50  turboprop-powered 
C-133 transports is the only relatively 
modern equipment now programed for 
MATS, but the Fiscal 1961 budget con- 
tains a $51 million item earmarked for 
development of a modern military cargo 
transport. This is expected to be either 
a turboprop or turbofan-powered trans- 
port 

USAF will shift to an all-jet pilot 
training program in 1960 with the twin 
jet T-37 used for primary training and 
the supersonic T-38 replacing the T-33 
for advanced training. 

Initial procurement of the twin jet 
r-39 utility transport and proficiency 
flying aircraft will also be made with 
Fiscal 1961 funds. Pilot training rate 
will drop to a steady level of about 
1,500 annually by the end of Fiscal 
1961 with an equal output of bom- 
bardier-navigators scheduled annually 
USAF has recently altered its regula 
tions to permit nonrated officers to 
command operational missile units and 
has taken 2,100 rated officers off flying 
status to meet its problem of shrinking 
cockpit space in the mixed force 
operation. 





MCDONNELL F4H Phantom II making its first carrier landings. Chance Vought F8Us and Douglas A3Ds are parked on the deck of the carrier, 


Navy Enters Ballistic Missile Age; Fund 


By Cecil Brownlow 


Navy this year is breaking into the ballistic missile age and an open battk 


with the Air Force over missions and money. 


To finance its new responsibilities, including the launching of military 
satellite vehicles, the Navy is stretching its Fiscal 196] budget thin, and major 


compromises already have been made. 


Demands for a nuclear 
rier for the fleet have been pared withi 
the Defense Department to a 1 
for a conventionally-powered | 
class carrier. 
the active invent 
manpower is being cut by approximat 
11,000, and Na 
research and development 
anti-submarine 
Fiscal 1961 budget are 
below what thev should bx 

Operationally, the Navy 

a ballistic power in 

September when the Polaris goes aboard 
the nuclear submarine George Wash 
ington. Initial of the Polari 
which Navy hopes to eventually stretcl 
to 3,000 mi. and beyond—will be ap 
proximately 1,200 mi. A second Polaris 
submarine, Patrick Henry, is scheduled 
to become operational in December 

The Polaris how it should 
be deployed and its relative vulnerability 
—is one of Navy's main points of con 
tention with the Air Force 

USAF, in a proposal first made 
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» and now being pushed agai 
U. S. strategic force 

under i 
f coordinated 


cw 
single command f 
control 
that the logical 
Strategic Air ¢ 

Although Air Force Chief of Staff 
Gen. Thomas D. White has stated pub 
licly that, if SAC is unacceptable, an 


er-all strategic command 


gency for this 
mmand 


should be 
reated with either an admiral or a gen 
ral at it 
been adamant and consistent 
In a written report to a House appr 

priations subcommittee earlier this year 
Adm. Arleigh A. Burke, chief of naval 
said the proposal 
pletely ignores the fact that, in the cas 
of missile submarine operations, the 
prime requisite is for coordination of 
the submarines prior to the launching 
of the missiles.” The report concluded 
that any move to Polaris sub 


head, Navy opposition ha 


operations, ‘com 


remove 
marines from our operating fleets and 
lump them into an over-all strategic 
command is both impractical and dan- 
gerous 


erthele has 
among the = thre 
for comment and is scheduled 
d on the desk of the « 
ft defense this month 
Navy eventually plans a total of ap 


proximately 


lan, ne 


Air Force | 
} 
i 


' ; 
cecirculates 


ometime 


+5 Polaris submarines, cach 


s, with as many as 25 
m Station at a time. If Congress goc 
ilong with Na requests, 
nlar | 


mined 


irving 16 missile 
including 
supplemental to the regular 
il 196] budget, 1S of the 
will have funded 
il 1961 
The solid propellant Polaris also is 
iewed by Navy as the logical 
to provide it with its own space boost 


CT used 


ubmar 


been through 


vehick 


cither singly or clustered 
in order to bolster 
within the military space 


nother sor point in Air 


round a plug nozzle, 
it position 
hierarchy 

fF orce-Navi 


Small gains have 


relations 

been made bv the 
Navy over the past year in an effort to 
establish itself firmly as a space service, 
a bid to 
militar 


but it lost out last summer in 
gain a major share in the U.S 
program 

Navy bid included a proposal for the 
establishment of a Military Space Com- 
mand to run space system operations, 
with the individual systems assigned on 
an equal basis among the three services 
for actual operation. The plan never 


left the Joint Chiefs of Staff level, how- 
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the USS Independence. 


Battle Looms 


ever, and Air Force subsequently was 
given responsibility for development, 
production and operation of all U.S. 
military space boosters. 

Overall, Navy wants navigation 
meteorological, communications, recon- 
naissance and early warning satellite sys- 
tems responsive to interrogation by 
ships at sea and aircraft in flight 


Navy Space Gains 


It has made its greatest political gains 
in the navigation satellite field with 
Project Transit, an Advanced Research 
Projects Agency system under Navy 
management. Designed primarily to fit 
into Navy's flect ballistic missile system, 
lransit is being developed to provide a 
Polaris submarine with a navigational 
fix within one-tenth of a mile of its 
actual position 

In an effort to save funds, Navy is 
currently reducing Transit’s initial pay- 
load size from 270 Ib. to 50 Ib. in order 
to use the relatively-inexpensive Scout 
solid propellant booster under develop- 
ment for the National Acronautics and 
Space Administration rather than the 
liquid-fueled Thor-Able vehicle orig 
inally planned. 

Another low-cost space system now 
under study is a photo reconnaissance 
satelloid designated Project Yo Yo that 
could be launched from a ship or sub- 
marine, make a single pass around the 
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earth and over the target area, ther 
recovered at sca. 

In the battle for the sparse funds al 
lowed under Defense Department Fiscal 
1961 budget requests, Air Force and 
Navy also are clashing over the priority, 
and worth, of specific weapon tems 
and missions. 

Adm. Burke has described th: 
weapon system as one with 
ently high degree of invuln 
Gen. White called it one th 
contribute significantly to our 
retaliatory capability,” but is 
not invulnerable.” 

Adm. Burke, in 
the six ballistic missile submat 
Soviets are believed to have i eT a- 
tion, he considers anti-su irinc 
warfare a greater problem than air de- 
fense and that Fiscal 1961 fu Air 
Force wants for a limited SAC rm 
alert capability are unnecessar 

Gen. White told a House 
tions subcommittee that h« 

Navy's bid for a new carrier 

1961 budget debates within 

Chiefs of Staff because “its rel 
compared to its capabilities i 

clear age is too great.” Adn 

told the same subcommitte: 

carrier “‘is vitally important 

to maintain cffcctively its t 
capability. 

As_ the 
stands, and 


»bvious refer 


Savs 


Fiscal 1961 bu 
with the carrier 
still intact, Navy will be 
order 658 aircraft, dé 
from the 689 programed in | 

In an effort to gain the n 
capability within this framev 
has trimmed the types of 
will buy from 16 in Fiscal 
under a program which pro 
administrative or training pla 

Major Navy effort is current 
ing around the Missileer 
now under way to provid 
carrier-based aircraft with a 
gross weight to serve as a platf 
the Eagle long-range air-to-a 

Industry proposals for th 
which the Navv would lik 
around an existing airframe if 
were received late last mont 
final decision is expected 
future. 

Another outgrowth of Na 
plane” concept, the Grumn 
ittack plane, is scheduled f 
sometime this spring. Main { 
the twin-turbojet A2F as orig 
down by Navy is a 
Mach .9 at sea-level to permit 
craft to slip beneath defen 
networks. A2F also has 
tioned favorably as a possib 
lirframe. 

A low altitude capability i 
cranked into the North Amer 
tion A3J-1 which was design 
as a supersonic, high altitud 


new 


design 


® NAVY 


tion weapon system. Final funds for 
production of the A3J at North Ameri- 
can’s Columbus, Ohio, plant are in the 
Fiscal 1961 budget requests. 


Aircraft Buying Plans 


Navy decision to buy only combat 
aircraft, scrapping plans to go to an 
all-jet basic training program, also puts 
a crimp into the Columbus Division’s 
production schedule, since no funds are 
provided for the T2J-1. 

Other aircraft and helicopters sched- 
uled for funding under Navy's Fiscal 
1961 budget requests include: 

@ McDonnell F4H Mach-2-plus all- 
weather fighter powered by two General 
Electric J79 turbojets and now under- 
going carrier trials. Navy plans to buy 
the F4H in “significant numbers.” 
eChance Vought FS8U-2N fighter, 
with a “limited” all-weather capability 
and a top speed approaching Mach 2. 
Aircraft is powered by the Pratt & 
Whitney J57-P-20, which provides a 
thrust of well over 70,000 Ib. with 
ifterburner. 

¢ Douglas A4D-2N, all-weather version 
of the A4D, powered by a 7,200-Ib.- 
thrust Curtiss-Wright J65 engine. 

¢ Grumman W2F Airborne early warn- 
ing aircraft powered by two Allison 
[56 turboprop engines and scheduled 
as an eventual replacement for the 
Grumman WF-2 which is now being 
introduced into fleet squadron service. 
W2F rollout is scheduled for this 
spring. 

¢ Grumman $2F-3, improved version of 
the S2F carrier-based submarine hunter- 
killer, powered by two Curtiss-Wright 
R1820 piston engines. 

© Lockheed P3V-1, long-range shore- 
based submarine search plane built 
around the airframe of the Electra 
turboprop transport, to replace the P2V. 
Powerplants are four Allison T56 tur- 
boprop engines. 

@ Lockheed GV-1, tanker version of 
the Air Force C-130, is being purchased 
for use by the Marine Corps 

e Gyrodyne DSN-3 drone helicopter for 
use aboaid destroyers with anti-subma- 
rine weapon packages in connection 
with Navy's Dash ASW program. 
eKaman HU2K-1 utility helicopter 
powered by a General Electric T58 
1,050 eshp. turboshaft. 

e Sikorsky HUS-1 Marine transport ver- 
sion of the HS-1. 
@ Sikorsky HSS-2 


submarine search 
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LOCKHEED P3V-1 ANTI-SUBMARINE WARFARE AIRCRAFT 


helicopter powered by two General 
Electric T58s 


Navy Aircraft, Missiles on Order—1960 Aircraft and helicopters procured un 


ar caer the Fiscal 1960 budget but with n 
COMPANY PLANE NAME COMPANY PLANE funding in Fiscal 1961 include the 








— — Grumman WF-2, North American 


FIGHTERS HELICOPTERS I'2J-1, Lockheed P2V-7 and th 
Chance Vought F8U-2N Crusader Gyrodyne OSN-3 HSS-IN. a version of the HSS-1 instru 
McDonnell F4H-1 Phontom | Keman HU2K-1 nented to fly in bad weather an 
Sikorsky HSS-2 night 
— HUS-1 In air-to-air missiles, Fiscal 1961 
Grumman A2F-1 
OS a abt Vigitonte HSS-1N quests include funds for continu 
| tue } he Ravthcon Spar 
AAD-2N Skyhows production of th | 
COMPANY NAME TYPE Ill, now going to the flect with 
PATROL Thiokol storable liquid 
Grumman $2F-3 Locuhees Polaris anaes powerplant, and an improved, rad 
W 2F-1 meptigeanin spanew &  aetoet guided version of the Sidewin 
WF-2 neue Sdoutater dined Radar-guided Sidewinder will be used 
Lockheed........ P2V-7 Marte Bullpup ati ctraiane to improve the all-weather ipabilit 
P3V-1 Convair Terrier surface-to-air Sa FSULIN Ce yer et a. 
Senain Sotes antans-t-ew with the Sparrow III on the F4H ¢ 
TANKERS Convoir-APL* Tartar surface-to-oir 
give the aircraft a dual mode of attack 
Soviiecs. ... _ Saymese| macats autanntn-et Re scar;e h ind ck ve lopment funds also 
* Applied Physics Laboratory On order for Marine Corps are be ing requested for the Bendi 
Eagle weapon system 
Production funds are bemg requested 
mly for the Martin Bullpup in the air 
to-ground category, plus research and 
bor continued de 











NORTH AMERICAN A3J VIGILANTE 


development funds 
velopment of the 100-mi.-range Temco 
Corvus, which is designed to home on 
defensive radar installations 

Surface-to-air procurement plans in- 
clude the Convair Terrier and Bendix 
Talos for cruiser-size ships and the Con 
vaitr-Applied Physics Laboratory ‘Tartar 
for smaller vessels. Navv also has under 
serious study plans for small solid-pro 
pellant surface-to-air missiles for wus 
abroad destrovers and possibly smaller 
ships. 

Possibly the biggest hurdle Nav 
will face in attempting to push it 
Fiscal 1961 budget through Congress i 
its request for a conventional-powered 
carrier, 

The same request last year was 
denied, with Congress providing funds 


or rein, oe 


rk PRETO ART EIN) nor cate 





for long lead-time items for a second 
nuclear carrier to go with the Enter- 
prise, which is now under construction 
1d scheduled to join the fleet in 1962. 
Navy, however, is faced with budg 
tary restrictions plus the present high 
perating costs of nuclear-powered ves- 
cls, and is repeating its request for 
vrmission to build a_ conventional 
irrier instead. Initial cost of a four 
cactor nuclear carrier as originall) 
planned would be approximately $130 
million more than the $293 million 
needed for a Forrestal-class carrier. Cost 
f the cight-reactor Enterprise now 
under construction is estimated at ap- 
proximately $471 million 
Operating costs of a nuclear carrier 
probably will be approximately four CONVAIR ADVANCED TERRIER 
times those of a conventional ship, 
based upon Navy's experience with its $180.5 million for RDT&!1 idvantage nuclear submarines have over 
nuclear-powered submarines million for ordnance and a t these largely World War II vessels 
Major improvements in tion Under this Dash concept, Navy will rely 
ASW Research devices and techniques have upon the surface ships to detect, 
Navy also is continuing its assault ince the Navv belatedly a t classify and locate the submarine, then 
this vear on the problems of anti-sub ASW research program t send the torpedo-equipped drone heli- 
narine warfare. Urgency of finding _ thre 1 igo, altho copter in for the kill. 
nethods of increasing detection range elian till has to be th Also under consideration are two- 
improving localization and classification latively unstable sound t man, low-cost hydrofoil vessels equipped 
techniques and of introducing mor Range and reliability of t with ASW torpedoes and missiles that 
ophisticated ASW vehicles has evices also have improved t would be launched from mother ships 
reased with the appearance of Sovic vhere the Navy believes it when a submarine was helieved to be 
ballistic nissile submarines—three « wuclear-powered submarine in the area. 
vhich are believed to be in the Atlant: 1 good many of them.” In an organizational move to shore 
with the other three in the Pacifi up its ASW defenses, the Navy is estab- 
vill become even more urgent if tl Research Programs lishing a command within the Pacific 
Sovicts launch a nuclear-powered sul Research programs in t Fleet similar to the Anti-Submarine 
narine this year as expected Artemis, described by Adn 1 Defense Force that has been in opera 
Overall, approximately 29 program to establish the f f tion with the Atlantic Fleet for the 
Navy's Fiscal 1961 procurement 1 rea active sonar past several vears. The new Pacific 
juests, including research, development | infrared and advan t Command will be headed by Rear Adm. 
test and evaluation, are devoted to anti letection techniques John S. Thach, first commander of Task 
ubmarine warfare projects. This in Na ilso will begin Force ALFA established in early 1958 
ludes $340.1 million for aircraft pro DSN-3 drone helicopt to try and determine through fleet 


urement, $762.3 million for ship con lestrovers and destrover exercises the problems confronting an 
truction, $25.5 million for clectroni ir in an effort to offset ffective ASW program. 
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MARTIN BULLPUP BEFORE LOADING ON DOUGLAS A4D 
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Army Weighs Aviation Policy Decision 


By J. S. Butz, Jr. 


Washington—U. S. Army aviation research and development policy for the 
first half of the decade will become firmly set next week, aiming to ensure that 
the Army will have modern aircraft to operate in the last half of the period. 

Army leaned heavily upon industry's estimate of the current and future 
technical state-of-the-art to help it meet its self-imposed policy formulation 


deadline of Mar. 15. 

Aviation and electronic firms were 
asked at a conference Dec. | to submit 
their ideas on the best technical course 
for Army aviation to pursue during the 
next five years regarding its three major 
aircraft missions. These industry ideas 
were submitted on Dec. 15 and the 
Army announced that a policy decision 
would be made within three months for 
the following missions: close observa- 
tion of the battlefield, surveillance of 


the enemy’s rear, and forward area trans- 
portation of troops 

All of these aircraft will be unarmed 
except for the protection of their occu- 
pants as stipulated by Department of 
Defense directive. Army's requirement 
to bring enemy troops under fire is sat- 
isfied dually bv its own missiles and ar 
tillery and the Air Force’s Tactical Air 
Command 

Main design objective with Army's 


new generation of battlefield missiles is 
to improve mobility, reaction time and 
simplicity. These weapons, which have 
received much more financial support 
than the Army’s aircraft program, all 
use solid propellant rocket engines in 
contrast to the first generation missiles 
which used liquid fuel engines almost 
entirely. 

The second generation of bombard- 
ment missiles includes the 75-mi.-plus 
range Sergeant that will replace the 
Corporal; the 700-mi.-plus Pershing to 
replace the Redstone; Lobber, a new 
type of rocket designed to deliver sup 
plies as well as attack the enemy within 
a 15-mi. range; Little John, an un 
guided ballistic missile with 10-mi 
range to supplement the larger 1 5-mi 
operational Honest John and opera 
tional 20-mi. range Lacrosse guided 
weapon; Missile A, a 75-mi. range mis 
sile of very simple design intended to 
complement the previous group of 
weapons; Davy Crockett, a bazooka 
launched close support missile with a 
small nuclear warhead for use at battal 
ion level; Shillelagh, a close support 
missile which can be mounted on small 
vehicles, and the French-made Nord 
SS-10 and SS-11 surface-to-surface wire 
guided missiles for use against point or 
moving ground targets 

I'wo new anti-aircraft missiles for 
battlefield use are also being developed 
by the Army. They are the Mauler 
crew-served weapon and the Red-Eve 
shoulder-fired missile, both of which 
use infrared guidance. 


Aircraft Missions 


Four general policies or some com 
bination of them are possible in each 
of the aircraft categories, according to 
Army officials 
¢ Development of new aircraft of ad 
vanced performance after a design com 
petition and source selection action 
¢ Steady improvement of existing op 
crational aircraft and those presently 
under development 
@ Increased research effort to advancc 
the state of the art required to suc- 
cessfully develop new aircraft with sig 
nificantly increased performance 
¢ Flight competitions among com 
pleted aircraft to choose which to pro- 
duce 

Army hopes that creating a crystal 
clear aviation policy will not only im- 
prove the technical air but also will aid 
its position at the Administration’s 
budget table. With a definite long range 
plan Army will be able to estimate avia- 
tion costs very closely over the next few 
years for fiscal officials in the Depart- 
ment of Defense. The desire is to get 
away from a year-to-year financing by 
obtaining a general agreement as to 





just what the program will be over a 
period of Poses aes and what amount 
of money will be available to carry it 
out. 

Present estimates are that this pro- 
gram must be held to the current level 
of $100 to $150 million a year for the 
development of new aircraft. Large 
production orders for any advanced air- 
craft are several years away and alloca 
ing the funds for such aircraft will be 
discussed in the .future. There have 
been estimates recently that the Army 
will be the nation’s largest operator of 
manned aircraft by 1970 but this would 
require a basic change in Army policy if 
its aviation branch 1s to be heavily sup 
ported. The number of Army aircraft 
was about 5,500 last vear and this num- 
ber has not changed significantly for 
Pilot training is scheduled 
to remain at 500 rotary wing pilots and 
780 fixed wing pilots per year. Most 
of the rotary wing pilots have received 
the fixed wing training before they enter 
that course 


ome time 


Mobility Problems 


Lack of significant success in three 
areas continues to remain as the main 
obstacle to putting the troops in “fly 
ing trucks” and giving them the mobil 
ity needed to be effective against much 
larger forces, although the performance 
that the Army can expect from its aerial 
equipment has improved a great deal in 
the past few years. These three critical 
ATCAaS are 
eHigh thrust-to-weight ratio engines 
which will make VTOL/STOL aircraft 
competitive with current aircraft in pay 
load carrying ability. VTOL/STOI 
performance is considered absolutely 
necessary to free the Army from its 
logistical dependence on roads and to 
give it the speed needed for effective 
atomic battlefield movement. 
¢ Greatly simplified maintenance so 
that aircraft can be serviced in the field 
tor extended periods by relatively un- 
skilled personnel operating with only 
1 small tool kit in the crudest types of 
shelter. 
¢ Large reduction in engine fuel con- 
sumption. Total fuel requirements for 
tactical operations in which aircraft 
tather than trucks are used to transport 
troops have long caused concern among 
army officials. These requirements are 
so high today that a sizable percentage 
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of the available aircraft duri 
lengthy combat period must b« 
carry fuel for those doing usef 
with the troops 

Progress in. the engine field 
made with much of it unde 
sponsorship, but it has been sl 
it could have been because rap 
development programs ar 
expensive As far as thrust 
ratios are concerned, 7 or 8 1] 
engine weight 
idered good. Some 
that 10:1 could be 
inother generation of engin 
under development. It will pr 

however to ha 


per pound of 
engin 


believe 


nece ify, 
bett 


with a 12:] ratio on 
uircraft capable of 


VTOI 
near a front line are gol 
eficient a 1 troop and 
port 

Some Arm 
50 reduction in 


must be 


planners bel 
battleh 


‘ 


quirement made 


troop m ments by air ar 
1 common practice during 
war. Few engineers believe 
reduction in current tur 


fucl 


next 10 vears regard 


specih onsumptions 
in the : 

upport that such a program 
CCive \ 25 
requirements would mean 
vears of difficult 
work with 


and luck 


Ground 


‘ 


reduction in 


engin 
maximum funding 
chicle type maint 
ease probably will not com« 
craft performance is so gi 
large percentage of it can 

to very rugged simplified 

Just when the Army can cal 
tvpe of design in its aircraft 
tain but it certainly will be 
creased engine performanc« 

Army is sponsoring three tu 
gine development programs at 
in three different power class 
est is the Allison T63, which 
duce 250 shp. and is one of the f 
gines allowed to enter develop 
the Department of Defens« 
being part of some specific wea 
tem. This engine was original 
ceived as a_ state-of-the-art 
which would generate weapon 
craft requirements as it neared 
tion 

The medium power 
Army group is the Lycoming 1 
to 1,000 shp. engine in produ 
its turboprop version of the Gr 
Mohawk observation aircraft an 
turboshaft version for the Bell 
helicopter. The Lycoming T55 
to 2,200 shp. is nearing product 
the Verto) YHC-1B Chinook t 
pavload helicopter 

Only advanced Army proplusi 
which is receiving significant fin 
support is the General Electric 


engin 


PERSHING, shown during first launching, is 
700-mi. range replacement for Redstone. 
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BENDIX-PACIFIC 


in Southern California 


needs ENGINEERS with 
DOCTORS - MASTERS- BACHELORS’ 


DEGREES 
for electrical, mechanical and systems work in fields of 
Instrumentation — Telemetry 
Anti-Submarine Detection Systems/ Operations Research 
Missile and Aircraft Fluid Controls. 
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Piease send resume to W. C. WALKER, 
ENGINEERING EMPLOYMENT MANAGER Gondi’-Picitie 


6% CORPORATION 
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Other High-Let el Electronic 
Engineering Positions Available 


YWOOD, CALIFORNIA 





It’s easy to make an airplane to excel in one thing. It’s hard to make one 
that excels in many. But there is no room on a carrier deck for an aircraft 


VIG : i AN ’ FE * that has muscle for only one kind of job. 
* The Navy now has an “all-round champ” —a manned weapons system 


66 . ” called the A3J Vigilante. Manufactured by the Columbus Division of North 

a decathion winner American Aviation, production models of this advanced aircraft are now in 
. Navy flight evaluation. This slim, needle-nosed weapon of some 70 feet in 
airplane length has the power to whip its 25 tons off a pitching carrier deck, climb 

swiftly into the stratosphere and fly at Mach 2 speeds... yet is controllable 

enough to land like a gull either on the carrier or on small fields ashore. 





which is operated by diverting a jet 
engine exhaust flow into a scroll and 
then passing it through small turbine 
blades on the tips of large fan blades 
Transferring the jet engine power in 
this way to a large diameter fan greatly 
increases the static thrust available for 
takeoff of any aircraft using the engine 
Moncey has been provided to produce 
enough hardware to get a good experi- 
mental check on this system and the 
tests are in progress 

Most officers believe that air defenses 
on future battlefields will be so good 
that the Army's flying will have to be 
done at treetop level to take advantage 
of all available cover if heavy losses are 
to be avoided. Most aircraft that oper- 
ite tactically at any altitude above the 
trees probably will be unmanned and 


CONVAIR Red-Eye is composite 


will fly at very high speeds to keep their service tests by the Army 


ittrition rate acceptable Board at Fort Rucke 
YHC-1B helicopter i 
Aircraft Programs of its design phase 
Army now has four aircraft programs Aircraft and aviat 
which are under way at present. The velopment in the A 
Bell HU-1 is now going to troop units the Director of Arm 


r, Ala. Tl 


sin the | 


ion Cquiy 
rmy is h 


y Aviation 


It is the first turbine-powered heli- groups which report to hin 


copter used by the Army. The Grum- headquarters in the 


Pentag 


man AO-1 Mohawk high speed obser Gen. Clifton von Kann holds | 


, 


vation aircraft is now entering its Test work is under t 


he direct 


engineering test phase. The de Havil- Army Aviation Board at Ft. R 


land of Canada AC-1 Caribou frontline A new aircraft de 
transport aircraft which was bought as the Army averages a 
an off-the-shelf item is undergoing the time a definite 


velopm« nt 
bout 54 


requirem 





The A3J is formidably equipped with integrated elec- 
tronic systems and auto-flight controls, so that regardless 
of weather or target accessibility—day or night—it can 
precisely deliver nuclear or conventional warheads from 
any altitude, from any attitude, and at distances ranging 
up to 1000 miles from the carrier. 

A plane that can double, too, for reconnaissance and 


intelligence n 


to perform 
A dream 
as close as 


Her versat 
either “brus! 
many years t 


sile containing propellant, guidance and warhead. 


tiated until quantity production begins. 
Another year is usually required to get 
the first squadron equipped. 

This cycle is split into seven distinct 
steps. The first is to complete the re- 
juirement. This is handled by cross- 
feed between the Pentagon planning 
groups and takes nine months if all goes 
well. Three months are then allowed 
for the Army Aviation Board to make 
certain that this requirement document 
s compatible with the latest needs of 
the troops in the field. The Board’s 
main function is making service tests 
from the standpoint of the using com- 





issions—yet has speed and maneuverability 
ngle-plane attack missions without escort. 


men who fly it say she is. She is perhaps 
in come to being all things to all pilots. 
e capability will strengthen our Navy for 
’ warfare or all-out nuclear conflict for 
me. The name again: A3J Vigilante. 
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It’s easy to make an airplane to excel in one thing. It’s hard to make one 


that excels in many. But there is no room on a carrier deck for an aircraft 
VIG ; LANTE * that has muscle for only one kind of job. 
® The Navy now has an “all-round champ”—a manned weapons system 
3 “decathlon winner” called the A3J Vigilante. Manufactured by the Columbus Division of North 
American Aviation, production models of this advanced aircraft are now in 
ai lane Navy flight evaluation. This slim, needle-nosed weapon of some 70 feet in 
rp length has the power to whip its 25 tons off a pitching carrier deck, climb 
swiftly into the stratosphere and fly at Mach 2 speeds... yet is controllable 
enough to land like a gull either on the carrier or on small fields ashore. 


Blanketing 
the high temperature field 


A fairly ambitious claim! Yet we can prove that Haynes alloys do 
exactly that... all the way up to 2000+ deg. F. Here’s why. 
There are 12 Haynes high-temperature alloys. Among them you 
will find the right combination of properties to handle any heat 
condition. For example, HAsTELLoy alloy X has remarkable 
resistance to oxidation up to 2200 deg. F. Haynes alloy No. 25 
is strong and resists stresses, oxidation, and carburization up to 
2000 deg. F. HasTE.Lvoy alloy R-235 is outstanding in the 
1500 to 1750 deg. F. range. And this is only part of the story. 
All 12 Haynes alloys are production alloys and are readily 
available. Some of them are vacuum melted; some air melted, 
Some are cast, some wrought, and some are produced in 
both forms. For the full story, write for literature. 

* Close control is exercised over every step in the 


production of Haynes alloys. This electric arc 
furnace is part of the modern mill set-up main- 
tained at Haynes STELLITE. 
aLtLows 


HAYNES STELLITE COMPANY 
Division of Union Carbide Corporation 
Kokomo, Indiana 


The terms “Haynes,” “Hastelloy,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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The A3J is formidably equipped with integrated elec- intelligence missions—yet has speed and maneuverability 
tronic systems and auto-flight controls, so that regardless to perform single-plane attack missions without escort 
of weather or target accessibility—day or night—it can A dream? The men who fly it say she is. She is nerbe wn 
precisely deliver nuclear or conventional warheads from as close as you can come to being all things to all stleke 
any altitude, from any attitude, and at distances ranging Her versatile capability will strengthen our Navy hin 
up to 1000 miles from the carrier. either “brush-fire” warfare or all-out nuclear conflict for 

A plane that can double, too, for reconnaissance and many years to come. The name again: A3J Vigilante. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. mal 
Columbus, Ohio A\ 
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mands rather than making strictly en- 

gineering evaluations. It feeds its 

knowledge back into the Army system 

through liaison officers stationed with 

planning and engineering groups but 

the Board also has this three-month “a 
period in the early part of the develop- | AA |S 
ment cycle when it is in primary charge OCIS > 
of each new project. 

After the Board completes the mili- 
tary requirements presentation the cycle 
moves to another nine-month Step in 
which the detailed engineering speci- 
fications are set down. Design contracts 
are then let to industry with about 15 
months allowed for this phase. Experi- 
mental prototypes are also produced 
during the design period and their ac- 
ceptance begins a month or so before 
it is over. This initial testing period 
normally covers about 18 months and it 
is handled primarily by the contractor 
It is followed by a service test program 
it Ft. Rucker which covers 13 to 14 
months, Quantity production usually is 
ordered after the service test program 
has been in progress for eight months. 

Critics of the Army aircraft develop- 
ment cycle both outside and within 
the service believe that the cycle should 
be reduced by as many as two vears so 
that combat requirements can be re- 
flected in tactical equipment more 
rapidly and the degree of obsolescence 
of Army equipment can be reduced 
even though the pace of technological 
idvance continues to increase. Most of 
the critics believe that the biggest time 
reductions can be made during the two 
ind one half year testing phases and 
by making the engineering specifica- 
tions laid down by the Army for each 
iircraft more general so that the nine 
months required for this step could be 
cut by at least 50%. All steps in the 
cycle could be reduced somewhat, ac- 
cording to most critics. They believe 
that long development programs cost 
the Army a great deal of money with 
little improvement in the quality of 
the product they finally operate 





One prominent exception to the nor 
nal Army development procedures has 
been made in the case of the Marvel 
STOL observation aircraft being de- 
igned and tested by the Acrophysics 
Department of Mississippi State Col 
lege headed by Dr. August Raspet. It . : 
s hoped that after pie vel testing 1S care and feeding of the bird 
ompleted by the university group and 


1 short operational test program is con ; 
ducted by the Army Aviation Board Since World War Ii, Grove has set the design and performance 


the aircraft can be tumed over to a standards for every pressure regulator used in space projects. 
manufacturer for quantity production With Grove leadership comes the experience so essential in the 
A major increase in flight efficiency critical handling of fluids. Grove'’s pioneer role in pressure 
being attempted with the Marvel regulators is your assurance of dependable performance. 
urcraft. It is designed to fly 350 mph 


m only 250 hp. and its landing speed GROVE REGULATORS 


is estimated at 35 mph. This difference GROVE VALVE and REGULATOR COMPANY 
between top speed and landing speed ' tiary of Walworth 
by a factor of 10 compares with speed Oakland and Los Angeles, California 
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New from the Ground Support Division 
of American Electronics, Inc. 


FEATHERWEIGHT TRAILER 


carries over 20 times its weight! 





Saba 
Eg geen tonne oe tor 


Shown as a working combination are three new products of American Electronics’ Ground Support Division : 


A featherweight 105 lb. transporta- 
tion trailer capable of carrying loads 
up to 2500 lbs. such as the new light 
engines for aircraft, helicopters and 
drones; missile sub-assemblies, 
instrumentation packages, nose 
cones and other components. With 30” 
track, rail stops, couplings, towbar. 


A featherweight maintenance stand 
—a matching unit that hooks up with 
the trailer— weighs only 55 Ibs. yet 
supports 1% tons. Although 6 ft. in 
length, 24 inches in height, and stand- 
ard 30-inch rail gauge, this light, 
versatile stand can be easily carried 
and handled by one man. 


A revolutionary new lightweight 
shipping container for engines, mis- 
sile and aircraft components, 40” in 
diameter, 80” in length. This rugged, 
light container fits standard USAF 
trailers—is made of a rigid, heat- 
formed, expanded material for maxi- 
mum protection and ease of handling. 


These new units are examples of a long line of universal design developments by the Ground Support Division 
of American Electronics. Years of such experience has established American Electronics’ leadership in the field 


of ground support equipment and systems for missiles and aircraft. 


Please write for complete details on the above support units and 
for our new 24-page brochure on Ground Support Equipment. 


Engineering 


0 


AMERICAN ELECTRONICS, INC. 





opportunities 
are available 


G 


PRODUCERS OF PORTABLE POWER + 


88 


AIR CONDITIONING * MECHANICAL SUPPORT + 


GROUND SUPPORT DIVISION 


2112 NORTH CHICO AVENUE, € 
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MONTE 


CALIFORNIA 


ELECTRONIC SUPPORT * GROUND SUPPORT SYSTEMS 
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range factors of about three for most 
contemporary subsonic aircraft. The 
Marvel is expected to take off and land 
with less than 150 ft. ground roll. 

Five relatively new concepts will be 
ombined on the Marvel. They are 
uction-type boundary layer control on 
the wing and in adverse pressure regions 
on the fuselage; glass fiber construction; 
camber-changing wing rather than a 
wing with flaps for high lift; ducted 
propeller on the rear of the aircraft, 
ind a pitch and directional control sys- 
tem composed of flaps on the shroud 
iround the propeller. 

Considerable experience has been 
gained in the past with all these ideas 
except the control system. This is the 
first time they have been combined on 
to one aircraft. If the Marvel proves 
to be a complete success, the Army’s 
hort field landing and fuel consump 
tion problems will be reduced several 
times. Prototype of the Marvel is sched 
uled to fly for the first time in Juls 
1961. Its powerplant is the Allison T63 

Combat surveillance is one of the 
major problems facing the Army. A 
special office located in Arlington, Va 
the U.S. Army Combat Surveillance 
Agency, has been created to improve 
the Army’s ability in this area. Since 
this problem is highly technical and 
most of the techniques which can bring 

it large improvement in reconnais 
ipability are in an early stage of 
lopment, a special technical group 
organized over two years ago to 
ist the surveillance agency. Gen 
illy following the Air Force pattern 
sct by the Ballistic Missile Division and 
Space Technology Laboratories, the sut 
vcillance agency's technical advisor ha 
been the Combat Surveillance Project 
perated by the Cornell Aeronautical 
Laboratory 

Magnitude of the surveillance prob 
lem is indicated by the objectives of th 

rency in charge. Surveillance agenc 
must find ways to present four basic 
tvpes of information almost instantane- 
ously to commanders on the nuclear 
battlehiield. Commanders may be unabk 
to make competent decisions without 
these four categories of information 
which are: coordinates of potential tar 
gcts over an area of many hundreds of 
quare miles; detection of intrusion or 
infiltration of enemy forces between 
widely separated units; assessment of the 
biological dangers produced by all nu 

car blasts both hostile and friendly 
nd assessment of damage which has 
been sustained by the enemy and 
friendly troops. The need for rapid and 
curate reports to an area commander 

id a foolproof method for him to issuc 
mmands is absolutely necessarv if 
mall troop units are to move about an 
tomic battlefield in response to any 
rt of plan. It is believed that profit- 
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WE CAN NOW PROVIDE YOU: Anaty 
hot vacuum extraction © BET surface.area 
ysis of oxygen in metals © Rare earth ans 
techniques * IN ADDITION TO: Optical 

nce and X-ray diffraction spect 
assays * Wet analytical chemistry 
fatigue hardness, impact anti b 
spectrometer leak detection © High-t nper 
corrosio testing © QUALIFIED FOR NAV 
VENDOR ANALYSES. 


arc melting in vacuun 
the melting period 
of uranium metal of any enrichr 
ory alloying meétais « Consumabie 
of zirconium and Zircaloy « Melting oth 
s such as NB) Me, Ta. V. Y « Conversion of crystz 
nto ingots © Button melting for R & D 
: and impurity effects 


‘ 


nuclear matéfials and equipment corporation 


apollo, pennsylvania 


cable NUMEC ® telephone GRover 2.8411 


nalytical Service 
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World's Record #1 Bloomfield, Conn. — Air Force established new world 
record by flying Kaman H43-B turbine helicopter to 30,100 ft. 
World’s Record #2 Edwards AFB, Calif. Air Force established new world 
/ record by flying Convair F-106 over an 18 km course 
twice, averaging 1,525.9 mph. 


/ 


Stability augmentation from American-Standard® steadies 

both of these record-setting vehicles. And in missiles 

the Navy Terrier and Tartar; and submarines — the Polaris class, 
American-Standard, Military Products Division 

supplies gyros fundamental to accurate positioning and control. 


Company sponsored development in the Military Products 
Division has produced a family of gyroscopes, 
accelerometers and miniature components whose quality, 
performance and reliability make them unique in the 

field of navigation and stabilization systems. 


Opportunities for Winning this degree of acceptance has created new 
Engineers career opportunities in advanced design, production and 
applications engineering. American-Standard, Military 
Products Division, Norwood, Massachusetts. 


* Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation. 


MILITARY PRODUCTS DIVISION 
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BELL HU-1A Iroquois carries six Nord SS-11 missiles on side-mounted racks. 


ible targets will remain so for very 


short periods and that rapid coordinate 
data will be necessary for both bom 
bardment or engagement by ground 
forces to be effective 

Current surveillance plans have re 
lied heavily on the use of drones and 
manned reconnaissance aircraft to pro 
vide the types of data needed. It is 
believed that the Army aviation policy 
decision due Mar. 15 will contain some 
major Changes in this plan. More aerody- 
namically sophisticated vehicles may be 
called for to carry the necessary recon 
naissance equipment. These will be un 
manned if they are to operate exten 
sively over enemy ground. One of the 
Army requirements known at present 
is for a new manned aircraft for observa 
tion close to friendly troops which will 
replace the Cessna L-19 

Army officials sav that a long list of 
equipment is being considered for usc 
is sensors in these reconnaissance vehi 
cles and on the ground. The most 
prominent ones are optical aids, pho 


tography, television, passive 
infrared, radar, flash- and s< 

sets, and seismic and acoust 
When such units are used 
vehicles, the vehicle must have 
curate guidance unit if the 

is gathered is to be useful. T) 
be units to cither record th 
to transmit it immediately 
station. Once this informati 
transmitted to a central point 
the problem of reducing it t 
form. The volume of data wh 
gathered by even a small 
modern reconnaissance unit 
usefulness of existing data 
and presentation equipment 
major portion of the acti 
Army Combat Surveillance 
devoted to developing small 
this tvpe which can do mo 
new processing and presentat 
ment will also postulate an 
volved operational problen 
commander's  decision-mahk 
might be reduced 








Grumman 


De Havilland 


Army Aircraft on Order—1960 
Company Name Type 
AQO-1 Mohawk 
AC-1 Caribou 
Bell eae Fae HU-1 Iroquois 
Bell Senin sta diate dns H-13 Sioux 
Bell ; H-23 Raven 
Vertol HC-1B 


Army Missiles on Order—1960 


Observatio 
Assault tran 
Helicopte t 
Helicopter 
Helicopte I 
Helicopte I 





Company 

Sperry , raed 

Emerson Electric-Douglas 

Emerson Electric 

Martin 

Raytheon 

Rock Island, Picatinny and Frank- 
fort Arsenals 

Douglas 

Convair 

Firestone 

Chrysler 

Nord 





Name 
Sergeant 
Honest John 
Little John 
Lacrosse 


Hawk 


Davy Crockett 
Nike Hercules 
Red Eve 
Corporal 
Redstone, Jupiter 
SS-10, SS-11 


Type 

Surface 
Surface 
Surface 
Surface 
Surface 


Surface 
Surface-to-a 
Surface-to-air 
Surface-to-surface 
Surface-to-surface 
Surface-to-surface 
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sta-bil'i-ty 


A note for talented engineers: 


Stability at American-Standard* 
is the result of dynamic action 
and can mean a lot in terms 

of professional growth at the 
expanding Military Products 
Division. 

The logical growth from the 
projects already in the house 
extends a tremendous challenge. 
And, the “‘off-site’’ advantages 
are as stimulating as the 
in-plant creative environment. 


To repeat them just for the record; 
Residential Boston suburb, excellent 
benefits, relocation assistance, company- 
sponsored education, and the wide cultural 
and recreational attractions of the area 
Footnote: Excellent salaries 
for qualified engineers 

in both our Systems and 
Components Departments. 


Please submit resume to 


Mr. J. A. Reardon, 
Employment Manager, 
American-Standard 
Military Products Division, 
Norwood, Massachusetts 


"Amanscan-Standard and Standard ® are trademarks of 


American Radiator & Standard Sanitary Corporation. 


@ Amenican-Standard 
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This hydraulic system supplies hydraulic 
power to position flight control 
surfaces in all phases of 
operation. 


The achievement that Quality-Built 


model 


valves by lla can assure y | a 
MAROTTA’S 
Nf 


When the Bendix Missile Division » warded contracts ' 1 MV-151 
to develop and produce the Tal hey carefully selected a é ei 
I I 


team that had both the experience and “know-how” to 


suppl } required mnonens . Provides absolute sealing against 4000 p.s.i.g 
supply the required compone: ' 
: ? i gaseous nitrogen during long term storage. (Max 


7a eae allowable—! te inch fre 
We at Marotta are proud leokage ellowoble—-!25 cubic inches free ges 
T 


. F per 6-month period) 
are currently producing four different valve components for 
, : a) aa Firing of the missile automatically octuotes the 
the hydraulic system, including the MV-151 A 
: MY-151, using 24 VDC power, which pressurizes 
TI le , ; : £ hcis he Tal on accumulator. This provides hydraulic pressure 
> £e < P A frer rens of firing h 4 
ne resuits are history. Ate zens OF hrings, the LLOS to the control system before the ram-oir driven 
has not had a single con valve failure—an outstanding pump develops rated hydraulic pressure. 
é i 


Cor unexcelled in the mi ! nduerri 
record, unexceiied if I Missue inaustry 


If you're looking for a “‘team-mate”’ to produce 
“reliability plus” valving, contact Marotta today. 


VALVE CORPORATION pioneer producers of high pressure valves 


PO BOX 330-£ BOONTON. N 4 © OEERFIELO 4-7600 
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BATTLEFIELD mobility for troops~a NATO problem—is tested using de Havilland 


f Canada AC-1 Caribous. 


NATO Capality in ten. Problems 


= uy a 
t*e-. RX 
a 


Paris—Increased retaliation capability, 
improved reaction time and strength 
build-ups across the board characterized 
NATO's progress during 1959. All is 
not brightness, though. There are major 
problems to be solved in the political 
areca, communications need pms 
and early warning systems still are in- 
complete. 

Things are much better now than 
thev were two vears ago,” said one gen- 
cral. “But vou can alwavs sav things 
are better this vear than they were last 
What I really mean is that I think we 
could give the Russians a beating if 
they moved right now.” 

The strength of that opinion is not 
completely shared by other officers, who 
take more pessimistic attitudes. “How 
would you like to run a war depending 
on the French public telephone system 
for communications?” demanded one 
Another pointed out that the French 
attitude on control of nuclear weapons 
forced USAF to bunch its units to- 
gcther on forward German fields within 
casy reach of the border. “We're sitting 
ducks,”” he added 

But in spite of problems that would 
arise in any organization so inherent; 
complex, NATO continues to justify its 
existence. Since the formation of the 
North Atlantic Treaty Organization in 
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GERMAN developed Bolkow Cobra missile will be built in U. S. fs pion. 





familiar 


| 0 
missile 
engineers 
everywhere 


From R & D labs to launching 
pads... up and down the 
firing ranges ... around the 
world at centers and outposts 
of global defense .. . as 

well as in the guidance and 
control packages of prototype 
and operational missiles .. . 
Reeves is the known and 
respected nameplate of 

an experienced, 


OVE ility. 
2 ae en ee on ne ono h B hel © Oakes. PROVEN facility 


Quolified engineers seeking reword- 
ing opportunities in these advonced 
fields are invited to get in touch 
with us. 


11RV59 
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LOCKHEED F-104C. Many NATO nations chose it for modernizing their 


1948, the Soviet bloc has been con- 
tained in Europe. The boundaries of 
that date have not been advanced a 
single inch farther west 

[his is the true value of NATO and 
its biggest continuing problem 

Politically and militarily, NATO is 
so complex that merely looking at it is 
mentally fatiguing. The whole atmos 
phere cems designed to create confu 
sion, and visitors to any headquarters 
ire apt to go away believing everything 

ither all good or all bad. It is like 

type of engineering problem; if you 
choose your basic assumptions carefully 
you can prove just about anything you 
want 

he pessimist sees the alliance flound 
ering because of de Gaulle’s attitude 
because the Greeks refuse to have 


y 


IRBM bases on their territor 
of holes in the radar screen, a1 
because the whole command 1 


based on the French teleph 

The optimist sees NATO 
in strength because of imp 
ons replacing aging Am 
idies, because of a sprawhi 
f new airfields for dispersi 
of vastly improved integrati 
ent nationals at staff level 
vecause forward scatter com 
iS replacing the French tel 
tem 

But whether NATO lo 
bad, there is no contesting tl 
it is working. The muiracl 
that it works at all 


MARTIN TM-71 Mace air-breathing missile will be bought by Germans. 
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BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


SIZE Il 
SYNCHRONOUS 
MOTOR 


Featuring pull out torque 
efficiency of 50% nominal 
with 3.4 watts input and 3 
watts pull out power, this 
synchronous motor repre- 
sents a major achievement 
in terms of performance 
for a unit of this extremely 
small size. Additional ad- 
vantages made possible by 
Kearfott’s unique design 
include resistance to en- 
vironmental extremes, light 
weight construction and 
low unit cost. This motor 
and its variations are 
available in production 
quantities. 

TYPICAL 
CHARACTERISTICS R172 
Excitation: Phase 1 Phase 2 
Voltage 40V 40V 
Frequency 400 CPS 400 CPS 
Power 2.3 Watts 2.3 Watts 
Current 0.157 Amps 0.157 Amps 
Performance 


Synchronous Speed 8000 RPM 
Stall Torque 0.2 In. Oz 
Pull Out Torque 0.35 In. Oz 
Pull In Torque 0.15 In. Oz 


Write for complete data. 


KEARFOTT owision 


cP 


\GENERAL PRECISION unc. 


LITTLE FALLS, NEW JERSEY 


Circle Number 95 on Reader-Service Card 95 





94 Circle Number 94 on Reader-Service Card 


CREW STATION MOCK-UP—static 
evaluation of display concepts. 


COED CONSOLE—dynomic simulation 
of prototype man/ machine interface. 


/ 
AAPA Pa AF 


ECER 


COED/IBM 704 FACILITY—speed and flexibility for real-time simulation of man/machine systems. 


COED. ... computer operated electronic display 


The airborne data processing system for the EAGLE 
missile concept uses advanced digital data handling 
complemented by the intelligence of the human operator. 
Coordinated transfer of data between man and machine 
is implemented with human-factored electronic display 
and control devices. 

Balanced man and computer functions are assured in 
the development of the EAGLE electronic system through 
analysis and experimentation with realistic operational 
missions using the COED (Computer Operated Electronic 
Display) simulator. This simulation involves real-time 
programs for a large-scale digital computer which are 


integrated with cathode-ray-tube alpha-numeric displays 
and operator controls. 


The COED system has been developed to provide a 
special facility for versatile and realistic simulations of 
the man-machine interface. It is a stepping stone in the 
Bendix program of J ntellectronics where the ultimate goal 
is the machine synthesis of man’s unique perceptual and 
intellectual faculties. 

Opportunities are available to better engineers and 
scientists who would like to participate in this and other 
systems programs of the highest technical integrity. 


Bendix Systems Division Iiy-4% 


ANN ARBOR, MICHIGAN 
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BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


CANADIAN RCAF Golden Hawks formation in Canadair Sabres. FERRITES 


common except an approach to a de make the aggressor stop and r 
fensive strategy and signatures on im Vhis “pause forcing’ 1s a ke 
pressive documents in the over-all strategy and 


: i 


Kearfott’s Solid State 
Physics Laboratory formu- 
lates, fires and machines 
They speak 12 language Their answer to the accidental bor permanent magnet ferrite 
ands stretch from the Arctic circle t lent, the deliberate probs I materials of various com- 
the 36th parallel. Their forces vat ut mo positions. Typical high- 
from Luxembourg’s single brigade to Faced with reconsideration efficiency array utilizes 
the United States’ two and one-half wressor ei lecides te Kearfott PM-3 ferrite ma- 
' , terial with specially de- 
nillion men under arms r lc o ahead : ; 
signed pole pieces to pro- 
Their we ypons run the gamut fr i h le ‘ duce a design *oth smaller 
Mach une re att ne GI and lighter than other 
arrays of equivalent mag- 
netic field strength. Be- 
gigantic arc of the free world’s real es behind hield rd Us cause magnets may be cus- 
tate that used to face the main threat ric ' ' tom engineered to specific 
from the East but which now flanks it Bomber (¢ rand requirements, user is not 
And although the nature of the threat feel okav about tl ‘ restricted to stock magnet 
I hanged somewhat in detail, and fh ! he | types, thereby providing 
? : greater latitude in param- 
eters for focusing arrays. 
Pole pieces may also be 


1OTM cavalr f brand-new 
fighters 
All these weapons are spread along a 


has added a large number of possibl 
variations on the theme, the basic con Biggest 


ept of NATO remains the same hacked provided according to 
NATO forces are Shield forces, in Gaulle of Fra specification, with the 
the jargon of SHAPI headquarters If ontrol of mic v t added assurance that, be- 
there is a threat—cither locally or on a lone might ve ’ cause of special Kearfott 
global basis—NATO is supposed t cived had it en couple design techniques, B axial 
meet it with enough available force to knowledge th t a magnetic fields approxi- 
mately 10% higher than 
those generally obtained 
in standard types may be 

produced. 


TYPICAL 
CHARACTERISTICS 
Peak Magnetic 

Field Strength 1200 gauss 
Period 0.560 in 
Length 5.64 in. 
Inside Diameter 

of Pole Pieces 0.400 in. 
Outside Diameter 2.0 in. 
Weight 3.2 pounds 


Write for complete data. 


KEARFOTT owision 


| GENERAL PRECISION unc. 


LITTLE FALLS, NEW JERSEY 


| 
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PROTOTYPE OR ® : 
PARTS 


ag 3 40] 2) Clon glo),’ 


hy 


Precision formed by 
hydroforming, deep 


drawing or spinning 


Ultra modern plants equipped with high efficiency metal 
machines, plus experienced metal-working engineers, ass ne 
Somponents of the highest accuracy. KAUPP craftsmen can work 
to closest tolerances and are thoroughly familiar with the problems 
invoived in fabricating today’s modern metals for the most 
Gritical applications. Highest inspection standards insure rigid 
adherence to specifications on instrument cases, covers, weldments 


» @n@ sub-assemblies for commercial and military electronics 


A 





* STAINLESS STEEL 
* NICKEL 

* MAGNESIUM 

* TITANIUM 

¢ SILVER 

e SPECIAL ALLOYS 
e HAYNES STELLITE 


Request @ copy of the 
KAUPP Facilities Gro- 
chure of recommende- 
tions on your specific 
metal components 


Cc. B. 


KAUPP 
& SONS 


NEWARK WAY 
MAPLEWOOD, N. J. 


Tel. SOuth Orange 3.2490 


Metal Craftsmen since 1924 
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BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


REPUBLIC F-105 Thunderchief, under consideration by some NATO countri S WI! TCH 


ging act the board on its NATO There is a host of smal - tch 
mmitments in NATO. Be Kearfott’s rotary switch- 


: ing devices for missile and 

I rance’s tratcegn position squarcl financially by the cost of uy t aircraft systems are used 
in the middle of the alliance and it lefense establishment. A g to sequence or switch cir- 
cuitry as a function of time 
ind land forces, makes it one of the budget is under way and or shaft position. Used in 
ot inemasband | f NATO « Pie » of it, NA conjunction with sensitive 

m t imp Thanet MCcmMmoOCTS O in a iow nng 0 it i relays or solid state switch- 
But most of France’s military effort mitment. The much-publi t ing techniques, high cur- 
has been devoted to the war in Algeria effort of the Belgians and t rent loads can be handled. 
which has dragged on for five years and evaluate and select a new for These switches consist 
: ‘ eae eols: ole Manel ae primarily of shaftassembly 
which shows only faint signs of reach their air forces evaporated in and bearing mounted 
ing some kind of conclusion f a unilateral decision by th t cylinder divided into con- 
High-ranking officers at NATO have _ take the Lockheed F-104G. ‘ ducting and non-conduct- 


been more than kind to the French in’ few weeks. The Belgians f ing segments with continu- 
ous track for common 


t s ’ tt 5 " i t \ . ial or [- : . 
heir trials. Verv little has been said cluctanth Pheir initial or il — input. Multiple conductor 
publicly about the weakness of the planes will be only 50 unit “broom” type brushes ride 
lrench forces assigned to NATO. Ex- cnough to meet the real 1 on each cylinder track 
umples: only two French divisions are needs of Belgian airpower while number of tracks 
with NATO . al 1 Standardizat f , and segmentation of each 
with out of one million men Standardization of equipn is function of the number 
under arms. No French-bought aircraft for long years was a disagr of circuits and type of “on- 
Vautours and Super Mysteres—fly un- at NATO headquarters, re: off” sequencing required. 


i 


rium has b 


4 


potential as a supplier of large air, sea revision of the countr 


der NATO commands. French com- improper in polite conversat TYPICAL 
manders disagree imong themselves and _ time, ther were high hop CHARACTERISTICS P1280-11A 
with de Gaulle about the extent to — gines ning feers in the Air | f Number of switching tracks: 2 
which their NATO and national re example, that such comm Angular Segmentation (both reter- 
ponsibilities conflict ground starters, drop tank enced to 0° start): 
There are signs that the situation necks and the like, mostly h Vrach 1-—~Nea-conducting stout 
may improv | that the I | y with pre-flight 1 t-fl I th 
ay improve, and that the French may with pre-flight and_post-fli Track 2—Conducting 0° -180° 
be willing to work out some program of tions, would be standardiz Non-conducting 180° -0° 
joint control of atomic warheads for NATO air forces. This is still ! Mechanical Accuracy of 
NATO operations. If this happens, although some progress has | a erererien 
5 5 1° (better as required) 
then the largest hole in the Shield But the feeling is now that t 1] 
: ' . Starting and Running Torque: 
would be closed mobility once planned, wh 0.1 oz.-in 
Current Capacity: 


CANADAIR CL-41 trainer was developed for possible RCAF use. 50 ma at 28V/Brush (suitable for 
any sensitive relay or solid state 
switching circuits) 


Write for complete data. 
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Reliable RADAN 500 


GPL s new commercial Doppler system 





RADAN 500 Doppler fadar, GPL’s all new ARINC system fcr airlines, 
offers the reliability and longevity of service that only 13 years of direct 
Doppler experience can insure...reliability resulting from flight-proven 
designs based on 10 years of product improvement programs, service 
feedback on more than 1,500 operational GPL Doppler systems, 
and special attention to the design and maintenance philosophies of 


commercial airlines 


SELF-CONTAINED: Ground speed and drift angle, displayed directly, 
continuously, and accurately over the poles, over oceans, over any 
terrain, day or night, good weather or bad provide a dramatic 
extension of airline capabilities and important operational savings. 


VERSATILE: Outputs for navigation computers, flight directors, autopilots, 
remote indicators, and attachments. Write to the worid's most 
experienced Doppler manufacturer for further details on RADAN SOO. 
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KEARFOTT developed 


and now produces 


the |Bomarc-B | all-attitude 


mid-course 


gouidance system. 


Engineers: Kearfott off ullenging 
opportunities in advar ent and 


system dé 


KEARFOTT DIVISION 
GENERAL PRECISION unc. 


LITTLE FALLS, NEW JERSEY 


Other Divisions of General Precision Inc.—GPL—Librascope—Link 
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@ NATO 


have made such standardization man- 
datory, is too ambitious. Mobility will 
extend only to the borders of any coun- 
try, at least for any sustained military 
operation. 

Communications have always been 
one of the problems faced by NATO 
Breaking ’ y ’ ™ | Twelve languages are difficult to handle 

E ‘ eee ies even under ideal conditions, so head- 


quarters became officially bilingual 








Tradition oo : lee a “That means the French speak | nglish 
: or NG and the Americans speak English, 

: a Oy Ee ranat | cracked one Frenchman. But at the 

To Find i ae higher level, there has been the prob- 
i lem of obtaining an over-all jam-proof, 

; eee ° ; sabotage-proof communications net to 

A Better 2 | stretch from the farthest north stations 
IRE ee a of Norway to the extreme reaches of 

+ ' | Turkey Forward-scatter techniques 
Solution— have been put to work, and last ye ae 
| first link in an eventual NATO-long 

tropospheric system were forged. Orders 

Faster were transmitted successfully from Nor 
way to Naples and Ismir. Progress on 
this system has been close to schedule 


Future Growth 

Brightest hope in NATO is Ger 
many. The country is almost the per 
fect partner. Strategically located, 
wealthy, experienced in military organ 
izations and the use of new weapons, 
eager to prove itself again, Germany is 
moving fast into a position of extrem 
strength. Within two vears the Luft 
waffe is scheduled to be the strongest 
single air force in the alliance. Its 
Lockheed F-104G_ strike/interceptors 
and 232 Fiat G.91 fighter-bombers will 
be a formidable tactical weapon 

On the ground, the Wehrmacht will 
Practical and economical answers to fluid handling be armored, mobile and missile-armed 


ilong the lines of the U.S. Army's most 


problems help you get your project out on time Bee agers 


Quite possibly, the solution to your fluid handling problem ay gs Ge er — ind men 
lave Deen reporting tor duty in increas 


completely new approach. 
demands a Pp ty PP ’ ing numbers at various headquarters 
Ihe gravy uniforms of the new Luft 


watte, complete with the decorations of 





fyi} 





A lot of problems do. 


That’s why FRI engineers specialize in creative oo he old, are standard sights in the hall 
imaginative thinking, as well as ordinary analytical methods of Fontainebleau and Versaill 
of problem solving. This combination is uiilized for you hose ilitary men who work ¢t 


in finding a workable, practical solution . . . economically. ve the daily eo m - ing 
ombined commands have nothing 


It may range from developing a complete system to but the highest respect for their Ger 


yunterparts, and see in thei 


merely adapting an existing piece of equipment. Either way, 
d capabilities a great addi 


FRI knows from experience which way to go. number 
tion te e strength of NATO 


if your problem is in any way concerned with fast fluid | n years ago the major problems of 
transfer, you'll find it highly profitable to discuss it emed almost insoluble; na 


with FRI engineers. Why not write today for literature ? litical — - — iy 
were Oo marked iat there 


re severe doubts that the organiza 
tion would live to see its tenth birth 


day. It passed that mark two vears ago, 


. : still growing 
SS Flight Refueling, Inc. Today NATO l trongcr than cver 
before. It is a relative strength, and is 


ot what p ; | OV 
FRIENDSHIP INTERNATIONAL ORT © BALTIMORE 3. ME n hat the planners « xpected or now 
want. But the results are plain. NATO 


West Coast Representative: William E. Davis, Box 642, Inglewood, Calif. is strong enough to hold the line it was 
Denver Representative: Price Engineering Sales Associates, Box 421, Littleton, Colorado created to hold 
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WHAT WAS SINGER DOING AT CURTISS-WRIGHT? The development of flight simulators for military and 
commercial aircraft is a fine art at Curtiss-Wright. In simulator tr g, the accurate reproduction of the variables 
of actual flight conditions calls for servomotors—a range of electr: hanical components—of optimum reliability. 


A long time supplier to Curtiss -Wright Electronics Division and military engineering teams, 
Singer Military Products Division, has precisely the research cay y and production experience to meet 


such exacting requirements. A division of The Singer Manufacturing Company, SMPD is composed 


of three units, Singer-Bridgeport, Dieh] Manufacturing Company HRB-Singer. 


A comprehensive brochure describing SMPD engineering and ; facilities is yours for the asking. 
SINGER® 


SINGER MILITARY PRODUCTS DIVISION t} 
: 


The Singer Manufacturing Company 149 Broadway, New York 6, N.Y. 
SINGER-BRIOGEPORT + DIEHL * HRS-SINGER 


* 
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with basically new design features 
offering basically better performance ! 


raulic Here is important news for hydraulic design engineers. The Cornelius Company 
and pore is pleased to announce development of a new line of hydraulic motors and pumps 
that are lighter, more efficient and more compact. The exclusive, new high energy, 
low friction design of this equipment is possible because of Cornelius inventions 
Nine U.S. and foreign patents covering these products have been issued to date. 


— letin 
Free — Product Data Bullet If you have unsolved problems in hydraulic motors and pumps or are not 


No. 25 describes Cornelius é pe 
Aero Hydraulics equipment; in- entirely satisfied with the performance you are now getting from your present 
cludes installation infor- Poi . i os oe » . : +74 
mation, specifications and per equipment, be sure to investigate these new Cornelius products. These new 
formance data. Write today Cornelius pumps and motors can be tailored to meet your system requirements. 


Pioneers in Pressure Systems for Flight 





g 
THE COMPANY 


AERO DIVISION 
554-39th Avenue N. E. © Minnecpolis 21, Minnesota 





Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departme 
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Atlas Able IV satellite payload in preparation at Space Technology Laboratories. 


Space Technology 
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Multi-Use 
Automated 
Maintenance 


The recent den ionstrati y] 1UILI-purpose evaluatio Capabie OF ChecKIng 
MPTE), developed bj a variety 


ig fron 


romechanical devices, 


test equipment 

RCA under a series of Arn to missile 
tracts, highlights a new dimen: 
mated multi-use systems support and culmi- stimuli, programn 
nates a long-term RCA effort in this field. ment and test functions forthe NIKE AJAX, 
This General Evaluation Equipment is an NIKE HERCULES, LACROSSE, HAWK 
automated, transistorized, dynamic check- and CORPORAL missile systems and has 
em. It contains a completely modu- been extended to other weapons systems 


c and mechanical related to our defense efforts 


subassemb] es 
MPTE provides the 


ming, control, measure- 


Ordnance con- rangi! 


in auto- guidance con 


Ree L 


out syst 
larized array of electroni 
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U. S. Space Effort Matures in Dual Pattern 


By Craig Lewis 


Washington—Basic operational, technical and scientific pattern has emerged 
from the chaos of early U.S. efforts in the space age, and within this pattern 
the nation is moving along separate civil and military paths into space. ‘The 
mandate for building U. S. prestige in space exploration is now clearly in 
civilian hands. 

National Aeronautics and Space Administration has emerged from the 
now-muted struggle for space dominance with the lion’s share of support 
and missions, and the military contenders are confined to strictly military 
systems and missions. Although there is some dissatisfaction with the split 
civil-military concept, the main burden of the U. S. effort now falls on NASA 
as it moves ahead with its national space program. 

NASA's dominant role evolved over tual spending on NASA progra 
the past vear as the once-powerful Ad- — crally will rise substantially in t 
vanced Research Projects Agency was fiscal year as the systems an 
cut back to an advanced research agency ordered in the agency's carl 
ind as major systems were transferred are delivered in increasing \ 
to the space agency. Crowning move Although President Eisenh 
was the shift last fall of the Saturn cially demies that the U.S. 3 
booster and the Army Ballistic Missile with the Soviet Union, th 
Agency's Development Operations Di- widely accepted. The Admin 
vision to NASA has made at least a tacit adn 
— this fact by authorizing a 

ue equests acceleration of the super box 

Along with the sharp increases in gram, the single long-term U 
facilities, personnel and missions gram with real promise of 
NASA's budget mses nearly to $1 bil- Soviet achievements when it 
lion for the next fiscal year. A $113 systems are ready for service 
million supplemental request has been NASA Administrator Keith G 
idded to the agencv’s original $802 mil- outlined his agenev's view of tl 
lian request for Fiscal 1961. Congress _ petitive situation earlier this \ 
ippropriated $500 million for the space he told Congress: “It is clear tl 
gency this vear, and NASA is asking Soviet Union continues to hol 
for another $23 million this vear, stantial space lead in the 
largely to keep Project Mercury on world. It is equally clear that t 
schedule is based principally upon the 

The greatest part of the increase in by the Soviets of one or mor 
the Fiscal 1961 budget is slated for the launch vehicle systems having 
Saturn program, which will absorb — twice the thrust of our own first 

bout a quarter of the total spending booster rockets 
uuthority requested for the penod. Ac This imbalance will contin 








ATLAS 
ABLE AGENA B 


EXISTING AND PLANNED U. S. SPACE VEHICLES 
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we have achieved a launch vehicle sys- 
tem that fully exploits the thrust of the 
\tlas through the construction and use 
of properly proportioned new upper 
stages, or until we have achieved a 
launch vehicle system which is based 
on a much more powerful first stage 
rocket—or both.” Anticipating further 
Russian gains, Glennan said the U.S. 
will most likely have to wait for the 
Saturn booster before it can hope for 
space superiority. 


‘Equal Capability’ 

“In no other aspect of the space 
business do we appear to lag the Soviet 
Union,” he said. “In all other aspects, 
it is my opinion that we have an equal 
capability and that we have published 
more significant scientific results, more 
fully and more promptly than they.” 

Mating of Atlas with eficient upper 
stages will permit the U.S. to match 
current Soviet space achievements, but 
since the Soviets will undoubtedly be 
moving ahead while these Atlas-based 
vehicles are still under development, 
the big jump to Saturn with its 1.5 
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SATURN FIRST STAGE WITH ONE OF ITS 8 H-1 ENGINES 
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coverable, will be test flown about a 
vear later. Development testing of the 
Nova vehicle with its F-1 engine is now 
scheduled to start in 1968. 

As the Saturn is developed, NASA is 
weeding out the welter of launch vehi- 
cles, patched together largely from 
available military missiles, which have 
served since Sputnik I triggered a pell 
mell expansion of the space program 
bevond the modest Project Vanguard 
concept. Role of the June II, Thor 
Able and Atlas-Able boosters will be 
finished this vear 

NASA wants to reduce the number 
#f booster systems in the program to 
increase reliability through more fre 
quent use of each of a limited number 

: of systems. Thor and Atlas will be the 
first stages used until Saturn is ready, 
ilthough the role of Thor is likely to 
diminish even before then. These two 
boosters will be used in conjunction 
with the Agena and Centaur upper 

tages when thev are ready next vear 


Delta Vehicle 


Thor will also be used in the Delta 
chick scheduled for ad dozen launch: ‘ 
er the next two vears. First test of 
Delta is expected soon. Scout com 
letes the NASA booster family, and it 
lso us to make its first flight soon. Thi 
four-stage solid propellant vehicle will 
crve through the coming decade as a 
latively cheap utility launch vehick 
Agena is a new entry in the famil 
t replaced Vega when that program 
vas canceled in December NASA 
ropped the Vega concept when it b 
ime apparent that the ARPA-devel 
yped Agena upper stage could perform 
mec of its missions and that Centaur 
would be available at about the same 
time as Vega to do the rest. Agena-B 
n Thor and Atlas and the hydrogen 
fucled Centaur on Atlas will be the 
nation’s workhorse upper stages aft 
they become available next vear 
NASA is working with the Atom: 


I:nergy Commission to develop a nu 


; lear rocket through Project Rov 
\EC is developing the reactor, and 
NASA supplies the non-nuclear comp 
nents and the hydrogen propellant 
; . 


First tests of a crude sort of prototyp 
illed Kiwi-A were made last summer 
Development of a turbopump for the 


Rover rocket is under way, and NASA 
n will initiate development of 
ooled rocket nozzl 





ram 






The iwcn i] 0 ha design stud 


letermine the best wav t 


flight test the nuclear rocket, and in 


ustrv will be asked to help in thi 
| 






For the long-term, low thrust requir 
nents of interorbital and interplanetar 
travel, NASA is working on electrical 
ropulsion, mostly in the ion engine 


Considerable work has been don 





at Lewis Research Center 


agency 1S now awarding rescat 
development contracts to indust 


Systems to generate electri 
both for propulsion and for 
power are also under de 
Prototype systems using rad 
and reactor power sources ha 
developed, and NASA is now 
1 contract for a Snap VIII syste 


will use a nuclear reactor to « 
kw. of power through a turbo; 
system. This will be the first 
that can produce both auxiliar 
ful propulsive power 


Solar power supplic 
studv area. Such a system 
centrate solar heat to boil a liq 
and drive a turboelectric svst 
is asking for proposals on th 
flower | solar power system 
supply power for the pavloac 
by the Centaur and Saturn vel 

With boosters available an 


} 
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pioneering work in using sol 
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maintain space power supplic 
counted a number of succe 
the past vear Although n 
spectacular scale of Soviet 
tributed solid scientific advan 
cially in the study of radiation tf 


rounding the earth. Sounding 
ilso made their contnbution 
in the study of wind shear and 
it altitudes of 70-100 mui. an 
Early in 1959, Vanguard I! 
into orbit with photocell t 


ing cloud W obbling 
data difhcult to interpret 


i till ing on A few 


ind tracked for a distance 
mi. from earth, providing va 
ition data. Following th 
three straight failures when \ 
launched in April and Jun 
I] vehicle launched in July f 


itellites int rbit 

| xpl rer VI, the first 
lly initiate by NASA, w 
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off a second Big Joe test. First Litth 
Joe test attempt aborted in August be 
cause of premature escape rocket igni- 
tion, and the test series was subse- 
quently launched in October. Since 
then, there have been four Little Joc 
tests, including two with monkeys, and 
the program has been generally success- 
fu) 
Greatest public disappointment over 
he past year was the repeated failure 
of the Atlas-Able IV project to put a 
pavload in orbit around the moon. First 
vehicle was destroyed during static fir- 
ing of its Atlas engines. A surplus Atlas 
from the canceled Big Joe shot was 
ubstituted, but the attempted launch 
failed in November when the upper 
tage fairing fell away prematurely and 
the payload was torn from the vehicle. 
Lack of backup boosters was high 
lighted in the Atlas-Able situation, and 
it became a point of controversy. It 
was also a significant sign of the tight 
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One thing in common...reliable Kellogg Hydraulic Pumps* 


Kellogg aircraft hydraulic pumps are specified for reliable power on leading ‘°K 0.06 t 
1g a , , pf — to 18,000 ron 
missiles and aircraft. In applications involving a broad range of operating ey ; 
i : : e ‘ ’ ! Die pecial requirement 
conditions, Kellogg pumps provide both high performance and high reliability 
Unique design of the Kellogg variable stroke pump results in important in- 
herent operating advantages: 
e Fast response. e High volumetric efficiency (over 95°% at rated pressures) 
e Simplified design for maximum life, minimum maintenance. e Highest on 7 ; 5000 10262 
HP weight ratio. e Dependable operation under rapid changes in acceleration, APE soon _ 10262 
» | ale sted te > > " . 
torque and thrust loads, and at elevated oil temperatures. e Minimum size , , ' 6000 1600) 10261 
senticw: ’ lerance 
e Exceptional contamination tolerance AP? - p 6000 asian 10261 
For greater reliability in hydraulic components or systems, contact our engi- API\ 5 8000 12000 10261 
neering representatives, Airsupply-Aero Engineering Compzny, Division of APO } 12000 15000 10261 
The Garrett Corporation. Offices in major cities. APO3V ’ 2 15000 18000 10260 


‘Brake Sho 


MPANY | KELLOGG DIVISION « 97 HUMBOLDT STREET +« ROCHESTER 9, N.Y. 
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PLANNED NASA SPACE PROBES 


cost and scheduling framework most of — way AEC handles the 
the space program works under. The program. The President st 
\tlas-Able lunar orbiter will be poses this neept, and th 
launched again this summer, and thi present chance for it 

tune there will be a backup vehicle. But ir Force has | 

encrally, NASA doesn't feel it can af ‘ 


kups, and when a launch fai! CCCS he Agena secor 
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USAF in Space d to launch th elit 


While NASA has been developing a satellites, and recovery of dat asbestos-phenolic felts 


| space program, the sen importa clement 
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en developing a number of Motor-tube insulation liners and 


line with their indi 1 carh other high-temperature asbestos-phe- 
ARPA _ faded s nor cring its t nolic parts are natural applications for 

ole as the mulitan s not vet readv for fl R/M Pyrotex® felts and tapes. 
t fall, the Air Fore failed last September in its first Wrapped by a variety of techniques, 
1¢ dominant service m thi tubes of R/M Style 41RPD Pyrotex 
SAF has all military boost ( rbit, 1 tape can be fabricated into one-piece 
ntrol, along with th em heduled nev ' (no joints) ablation-resistant parts 
ily warning satel plan , irst capable of withstanding extreme high 
t itellite t | temperatures for periods of 60-90 


HnICAatI 


ited navigation satellite nonth seconds 
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Pyrotex felts. High strength-to-weight 
ratio and excellent percentage reten- 
nd inch , tion of physical properties after ex- 
t ld 1 ng posure to high temperatures are 
additional advantages of such parts 
It R/M Pyrotex felts are easy to 
handle. Readily available from coaters 
or from R/M. Write for complete 

information. 


tment. the rivaln 
n dimmed, but the Arm 
till pushing hard f 
Their efforts are ben 
blishment of a joint space 
to handle all military spa rac] 
under revolving control of the nd len and West G 
mad 
irc also contmuing a 
mpaign for a bigger military role in ion 
the national space effort. They main e Ru 
tain that pace | 1 critical freld for f < IPC! 


military operations and that militar throug! 


necds m pact hould have top pnority ference te 


There has been a sporadic campaign in not hetended ta ; t RAYBESTOS-MANHATTAN INC 
, ; ’ . 


military and congressional circles for ing facilities for use in conjun 
i single civil-military space agency to their manned space flight pro Reinforced Plastics Department, Manheim Pa. 
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Report on Developments of 


New Fansteel §2 


Metal 


in Hypersonic Vehicle 
Prototypes 


Design and development work on 
hypersonic flight vehicles by Boe- 
ing Airplane Company and other 
missile and airframe manufac- 
turers has indicated some impor- 
tant use-possibilities for Fansteel 
82 Metal. This new columbium- 
tantalum-zirconium alloy was 
among the materials fabricated 
into prototype leading edges for 
materials capability evaluations 
at 2000°F and over. Results veri 
fied Fansteel’s own tests proving 
the metal’s high strength-to- 
weight properties at elevated tem- 
peratures. 


Excellent Oxidation Resistance 


Exhaustive tests in the Fansteel 
laboratories prove Fansteel 82 
Metal far superior in oxidation 
resistance to pure columbium. Cal- 
culated on the basis of weight gain 


during exposure at 2000°F in air, 
82 Metal is ten times as resistant 
as the pure refractory metal. Six- 
teen-hour, 2000°F test in flowing 
air showed remarkable low scal- 
ing of 0.01 cm. 


Tensile Properties of Sheet 


The encouraging results of Boe- 
ing’s prototype tests indicate 82 
Metal's suitability for airframe 
and missile material. Average ten- 
sile properties are shown below. 


Fansteel 82 Metal Easily Formed 


In addition to its high tempera- 
ture properties, 82 Metal has 
excellent fabricating characieris- 
tics. Ductile welds are made with 
little or no tendency to fracture in 
heat affected zones. It is easily 
fabricated at room temperatures, 
as worked or annealed. Its melting 


TENSILE PROPERTIES OF SHEET 





TEMPERATURE 


Degrees F ATMOSPHERE 


ULTIMATE TENSILE 
STRENGTH, psi 


ELONGATION 
% in iin 


YIELD STRENGTH 
2% offset, osi. 





70-80 Air 
1800 Argon 
2400 Argon 











76,000 
59,000 
19,000 


65,000 12 
53,000 1.5 
15,000 14 














Photos Courtesy of Boeing Airplane Company 


Welding the Boeing prototype in 
on inert atmosphere chomber 
vsing tungsten inert gos process. 


point is 4550°F and density 10.26 
grams per cc (0.371 lb. per cu. in.). 


Design and Engineering Help 


Fansteel engineers and metallur- 
gists are now working with many 
other firms in adapting Fansteel 
82 Metal to specific areas. They 
will be glad to cooperate with your 
own designers and production 
people in studying and applying 
this useful new metal. Just send 
us your print or part sample, or 
call in the Fansteel representative. 


Available From Stock 


For experimental purposes... 
Fansteel 82 Metal is available 
from stock in ingots, forgings, bar, 
rod, plate and sheet. Let us keep 
you informed of developments 
concerning this new alloy as they 
occur. Write for the latest techni- 
cal bulletin, 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A. 
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tions for tracking sites, Arrangements 
are being discussed for expanding the 
Minitrack svstem to Newfoundland and 
England, and the agency is negotiating 
sites in Australia, Bermuda, the Canary 
Islands, Canton Island, Mexico, Nigeria 
ind Zanzibar for the Mercury tracking 
network. For deep space probes, an 55 
ft. steerable tracking dish is under con 
struction at Woomera, Australia, and a 
econd antenna is scheduled for south 
rm Africa 

NASA plans to accelerate its launch 
ing pace within the pattern that has 
leveloped over the past vear. Mercury 
test flights will increase in number and 
cope, and sounding rocket activity is 
scheduled to rise to the level of 100-120 
firings a vear. Satellites and space probes 
will be confined to the capabilities of 
present boosters in the near future, but 
frequency is scheduled to increase and 
more ambitious plans are now being 
laid for the Atlas-Agena and Atlas 
Centaur vehicles when thev are availa 
ble next vear 
scheduled for this spring 
Thor-Able IV paddlewheel 


scheduled for a 


Launche 
in lude the 
probe which was once 
mission last spring and which was post 
poned again in December. It will be 
fired along a path that will intersect 
the orbital path of Venus, and it will 
radio communications in deep 
pace. NASA will also launch the Proj 
t Echo 100 ft. inflatable sphere into 
rbit th 1 reflector in 


test 


pring to act as 


mmunication tests 
ind California 


l_ satellite 


between 


program is 
wav at about 
with a Thor-Abk 
ros I will have 
tems for 
1 later version, 
canning 
detection 
( launched next summer 
1 a Thor-Delta vehicle 
By 1962, NASA expects to be abl 
Nimbus 
into a polar orbit with a Thor 
his satellite 


idvanta being 


gct under 
launch 
two tele 
cloud COVCT 
Tiros 


non 


ind 
and 
systems 


meteorological 


to launch a 
satellite 
Agena-B advanced will 
ive the c of earth 
ented and will be equipped with tele 
ystems, with spec 


’ 
- 


ion and infrared 
meter and 
later version 

I] program will be 


with th 


radar equipment planned 


complet 
launching of four 
First one will be 

' 


vill conduct radiation 
1) 


launched 
ind 
Subs¢ quent sate llites w 
properti nd 
ind the last 

i in ionsphe TC be icon 
Thor-Delta include a sol 
tellite before the 


ii¢ t 
itellite to 


1 sph I 


smi ravs, 


THA 


elt studies early next veat 


launches during | 
Canadian topside 


satellite 


including the 
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Wyandoftte’s fast-acting - 


BUZZ 


MODERN PAINT REMOVER 


BUZZ IS VERSATILE! Apply it by spray, brush, or flow-on 


method. Buzz removes paint and exhaust stains from all aircraft 
metals. Also ideal for ground support equipment (ramps, trucks, 
ete.) . 


BUZZ IS APPROVED! Meets all requirements and has 
1 

received Air Force appr under MIL-R-25134 (USAF). De- 

signed especially for th: Air Force paints. 


BUZZ IS SAFE! » 


on one of the safest of al 


BUZZ iS VISCOUS! Adheres to vertical and overhead sur- 


faces. Yet Buzz can b« emoved by rinsing with water. 


BUZZ “STAYS WET”! 


longer action. And Buzz: 


lammable. Non-corrosive. It is based 
rinated cleaners — methylene chloride. 


Contains evaporation retarders for 
s no abrasive materials or inert fillers. 


or information on Wyandotte’s 
other aircraft-cleaning pt call your Wyandotte representa- 
tive today. Or mail coup ow. Wyandotte Chemicals Corpora- 
tion, Wyandotte, Mic/ so Los Nietos, California. Offices 


in principal cities. 


For more details about B 


andotfe CHEMICALS _. 8. ForD DIvIsiION 


Specialists in Aircraft-Cleaning Products 


Paint Removing g Exhaust Stains 


Aircraft Cleaning cal Products for Airframe Missile Manufacture 
Electrocleaning ngine Cleaning 
Carbon Removal Finishing 
Metal Cleaners | Milling Aluminum and Magnesium 


Name Title 


Firm 
Address 


City Zone State 
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p= === MAIL COUPON TODAY! aa aag 
Wyandotte Chemicals Corporation, Dept. 3120, Wyandotte, Mich. 


Please send information on 
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DEVELOPMENT 


‘4 


digs y " 
RS 


MANUFACTURE 


Look to WEATHERHEAD 
for Your Special Fluid System Needs 


Weatherhead capabilities extend through the entire 
range of aircraft and missile fluid system require- 
ments: pneumatic, hydraulic, fuel and oil systems 
... high and low pressures . . . cryogenics and extremely 
high temperatures. 

The Weatherhead Aviation and Missile Group is staffed 
and equipped to take your requirements on any special 
fluid system need and design the components. . . build 
and test prototypes . . . guide the qualified assemblies 
through production. The result: reliable products qual- 
ity-made under tight timetables at minimum cost. 


In addition, Weatherhead maintains the most extensive 
engineering, manufacturing and testing facilities for 
making parts to your drawings. 


Lightweight Fuel Hose Assemblies ROTO-MITE® Swivel Joints 





Weatherhead — the first company in hydraulic and 
pneumatic connections — continues to lead in creative 
engineering plus precision manufacturing. For fluid 
system reliability in aircraft, missiles and ground sup- 
port equipment, look to Weatherhead! 


THE WEATHERHEAD COMPANY 
Products for the Aviation and Missile industry 


SPECIAL PRODUCTS DIVISION: Cleveland 8, Ohlo 
WESTERN DIVISION: Glendale, California 
EASTERN AIRCRAFT PRODUCTS DIV.: Cleveland,O. 
In Canada: St. Thomas, Ontario 

Export Cable Address: WEATHCO, Cleveland 


ngs 





Motor-Driven Ball Valve Hydroulic Actuators ) 
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sounder. The last three will be launched 
into orbits across polar regions. 

Scout is expected to become available 
this year. After development testing, 
Scout will be used for space probe mis- 
sions to altitudes ranging from 5,000 
to 10.000 mi 


lonospheric Study 


\ flight to study the 
structure is slated for late this vear, and 
1 similar launch is scheduled for early 
next vear along with a nuclear emulsion 
recovery shot. A study of outer atmos 
phere winds will be conducted in Fiscal 


ionosphere 


1906 
Scout is to be readv for routine satel- 
ite launches in Fiscal 1962, and most 
its will be across polar areas. Of four 
Fi i) 1962, two will launch 
duced other countric 
will conduct polar 
polar radiation 
crnational shot and a study of 


tudi 


itmospher tructure ire 
Fiscal 1963 


Agena Payloads 


When th Agena vehicles 
il 1962, ther 
0 Ib pavload 
put a satel 
for geophysi 
in Atlas-Ager 
iighly eccen 


tudes 


the 
yjlasma and ficld 
las-Abl | 


launched in the 


lun if 


Agena 
r<t two Atla 


ised to 


' ti 
Agena 
measure the 

ironment and to cd 
technology necessary for mor 


mced mussions 


Moon Studies 
NASA ha 
| } 


les during 


scheduled  thre« Atla 
biscal 1962 wh 

t studics of surface proper 
noon, including television 
ind the landing of instru 
Fiscal 1963, Venus and Mars 
positions for pa\ 
toward 
ready in this 


in favorabl 
va o be launched 
Atlas-Centaur is to be 
period, and it will be 


them 


used for these 
nissions 
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ACCO 


for Better 
. Values 


Eliminates Instrument Interference! 


@ Just as we expected, y air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircralit 
you did not see it, ““NO-MAG 
these characteristics 


NON-MAGNETIC PROPERTIES 
“"No-MAG”™ cable is made f 
305 stainless steel. It ren 
magnetic after severe cold 

in contrast to standard 
steel aircraft cable which 
pronounced increase in n 
after swaging, wire drawins 
lar operations. 

This non-magnetic prope 
“nNo-MaAG” cable eliminates 
ment interference from cal 
netism 


CORROSION RESISTANCE. 

New “‘No-MAG”’ cables have rro- 
sion-resistant qualities similar to, 
but slightly better than ibles 
made of standard stainless steel 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new ““NO-MAG”’ cable are 
much closer than those of standard 
stainless steel or carbon ste« ibles 
Get the complete stor 

for the aircraft industry. 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG’’ 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE... 
New “NO-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ‘“No-Ma6”’ 
on many applications where the 
characteristics of ‘““NO-MAG’” are 
required. 

USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New ‘"NO-MAG”’ 
is furnished in sizes from 1/16” to 1” 
in all of the standard aircraft cable 
constructions. 


y on this new technical development 
Write today to Detroit office. 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601 Stephe 
6800 East Acco Street, Los 
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WHERE INCREASED TENSILE, IMPACT 
AND TEMPERATURES COUNT... 
MORE ENGINEERS COUNT ON 


MIDVAC STEELS 


Where maximum reliability and minimum rejects, due to 
failure to meet mechanical properties, must be attained. . . 
more and more engineers are specifying Midvac super alloy 
steels. 

The Midvac process of consumable electrode melting 
eliminates atmospheric contamination, ingot soundness is 
improved, segregation is reduced and workability is in- 
creased. Ingots and billets produced for missile components, 
jet engine and aircraft parts and super bearings show 
increased tensile strength and impact, improved stress rup- 
ture at elevated temperatures and longer fatigue life. 

The table below shows just a few of the many super 
alloys being processed by Midvac. Our metallurgical engi- 
neers are ready to help you select or specify the Midvac 
Steel to meet your requirements. Write for complete 
technical data. 


MIDVALE-HEPPENSTALL COMPANY 
NICETOWN, PHILADELPHIA, PA. 


SUBSIDIARY OF HEPPENSTALL COMPANY — PITTSBURGH, PA, 
Plants; Pittsburgh, Po. « Bridgeport, Conn. ¢ New Brighton, Po, 


Percent 
ltimot Reduction 
Ultimate 
i Tensile 
i Yield 
Melting A 
Seeaeas Strength 2 swone™ 


00 psi. | 132,300 psi 


Percent 


Elongation Areo 


238,600 = 500 
aka 20 291, 
Tricent Midvoc 


t 
Properties shown are averages of 25 heats 
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USSR Hatches More Space “Spectaculars’ 


By Evert Clark gaining of stature did not approach the 
commanding position that we had en- 
Washington—Soviet Russia is about to begin a new chapter in the con-  joved before Sputnik 1.” 
quest of space that will assure her leadership over the U.S. in this field for “Furthermore,” Allen said, “our fail- 
some vears to come. ure to equal Soviet accomplishment in 
The primary advantage that will provide Russia with superiority in this ‘°™™S the world sees as important—suc- 
, li tly tl hat eieeReeilet. the ian placing very large payloads in 
second round is exactly the same one that gave her leadership in tf ust orbit—made the Soviet program even 
place—superior propulsive power. more impressive. 
The new rocket tested recently in that Russia might be outd tif 
the Pacific Ocean is reported to be able cally, if not im terms of U. S.-Soviet Seesaw 
to launch earth satellites weighing s 


cral tons, and to send equally impressive In the few months’ hiat : 
payloads to the moon and planets. So lowed before the next Soviet ticipate a kind of seesaw, with first the 


v- sent into space “For a period of many months, the 


prevailing world opinion seemed to an- 


far there is no reason to doubt the Rus- lar” occurred, the U. § f U. S. and then the Soviet Union ac- 
sian claims launched a number of complishing some noteworthy activity. 
After Russia first startled the West- nificant satellites, probing t This was accompanied by some hope- 
ern world with Sputnik I two and on belts further and obtain: . ful notes that the U. S. would overtake 
half vears ago, the reasons for her un mum results that coul | the Soviets in payload weight, guidance 
bvious with the limited booster vel t its accuracy and so on.” 
in Organized program, financially and — dispo il During this period the U. S. had 
politically supported, and large The effect of this on wv ' hoped to launch a Thor-Able ind an 
launching vehick which is a primary goal Atlas-Able to the vicinity of Venus. 
tire Sovi pace prog t When the time for a favorable launch- 
Silver Lining Russian g erm nt’ point ing passed without either probe being 
But in basic scientific and engineer- favorable to fully ready for flight, the mission of the 
ing ¢ ipabilits Russia still was widely len, dir or ‘ ‘ Atlas-Able was shifted to that of a lunar 
believed to be inferior to the U. S., ior ency, describe rbiter—a feat the Russians had not 
ind considerable hope was placed in During the s-mont tried, or at least had not succeeded in 
the abilitv of U. S. science, technology owing the first Sputnil doing. 
and industry to make up for the lack showed that the U. S. st Last September, however, the long 
of propulsion through skills such as } ig At the same time t t wait for the next Soviet space event was 


miniaturization of electronic pavload mpanied Soviet ended when Russia successfully im- 
component ingenuity in vehicle de- lso continued to increa C- pacted a payload and a carrier rocket on 


expected capability soon became o 


1 tendency earl 
o assume that Russ 
base her efforts on the use 
vehicle that launched the first 
it least for a long enough 
S. might catch up in 
lief that ingenuity and qual- 
ntific effort might be substi- 
vehicle powcr Wa furthered 
U.S :xplorer satellites dis- 
|! the Van Allen radiation belts 
CT Sputnik I! had partially detected 
cm but Soviet scientists had failed to 
ognize their importance 
Even the launching of the ton-and-a- 
half cosmic laboratory, Sputnik HI, did 
not deter U. § hopes that sending a 
probe to the vicinity of the moon might 
provide the scientifically useful, vet 
spectacular achievement that would 
raise U. S. prestige in the world 
Four unsuccessful attempts were 
made to send U. S. probes cither into 
a lunar orbit or past the moon between 
the time Russia launched Sputnik II 
ind the time she did what the U. § 
had failed to do by sending Mechta 
within two diameters of the moon 
The uccess of the United States’ 
own moon rocket, Pioneer IV, again 
showed that a shrewdly designed small 
package—13 Ib.—could be made to do 
useful things, and again raised hopes 


RUSSIAN PHOTO OF MOON’S FAR SIDE 
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mouralle tuoud whe Cb of Space [2eknole / 


Many significant achievements will be added to those 
already recorded in the chronicles of military and sci 
entific space technology. Many important milestones in 
the conquest of space will be passed. None, however, 
will surpass the realization of America’s operational 
capability in Intercontinental Ballistic Missiles. Ths 
threshold of this phase of our national defense was 
passed during early autumn in 1959, with the histori 


launch of an Atlas by a Strategic Air Command crew 


at Vandenberg Air Force Base, California. Measured 
by any standard no event could have been more timely 
--. more rewarding 

Five years ago the free world had no functional bal 
listic missile rocket engines, no guidance systems, no 
nose cones, no tracking stations, no launching pads, no 
trained missile squadrons. Today all those who have 
contributed to this present state of operational reality 
may take justifiable pride 





| 





In this effort, Space Technology Laboratories is also 
proud of its privilege in performing the functions of 
systems engineering and technical direction for the Air 
Force Ballistic Missile Division, in close and continuing 
cooperation with the Air Force Ballistic Missiles Cen 
ter, Strategic Air Command-MIKE, and such major 
associate contractors as: Convair, a Division of Gen 
eral Dynamics Corp., for airframe, assembly and test 
General Electric Co., and Burroughs Corporation fo 
radio guidance; Arma, a Division of American Bosch 
Arma Corporation, for all-inertial guidance; Rocket 
dyne Division, North American Aviation, Inc., for pre 
pulsion; General Electric Co., for re-entry vehicle: and 


Acoustica Associates, for propellant utilization 


All have worked in concert, with vigor and dedication 
to the objective of providing the nation with this fun- 


damental addition to its defense capability 


SPACE TECHNOLOGY LABORATORIES, INC. 


P.O. BOX 95004, LOS ANGELES 45, CALIFORNIA 
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the moon. A weck later the Atlas-Able 
probe blew up the pad following a static 
test of its first stage engine. 

No backup vehicle existed for the 
U. S. probe. An Atlas was borrowed 
from the Mercury man-in-space pro- 
gram and another Atlas-Able probe was 
fashioned hastily in the hope that the 
U.S. still might orbit the moon before 
Russia did 

But the Soviets followed their lunar 
impact three weeks later by passing be- 
hind the moon, photographing its un 
transmitting the photos over 
up to 274,000 mi. and send- 
ing the photo satellite into a vastly 
clongated earth-lunar orbit. 

rhe U.S followed this on Thanks- 
giving Dav with the launching of the 
econd Atlas-Able, which only served to 
iccentuate the Soviet success when its 
upper portions disintegrated after a few 

onds of flight, aborting the mission 

The impact of this was described by 
George Allen to the House Science and 
Astronautics Committee this way 

Then came the two dramatic and 

ful Soviet moon shots followed 

the failure of our own. As a conse 

¥ these events. the ecsav 

to have tipped solidly in the 
direction, in world opinion 


sccen sick q 
distances 


lay, although we continue to see 

hope expressed abroad that the 

S will catch up, we also see grow- 
ing doubt that this is likely during the 


, 


next five or even 10 vears.’ 


Nine Months Late 
U. S. attempts to launch the Thor 
Able Venus probe now have slipped to 
point that it will be launched al- 
quarter of a vear behind its 
| target date 
fact that the U. S. has success- 
launched 13 satellites and has 
1 much from its three successful 
uccessful space prob 
tip the seesaw back 
in sic 
n to the problem these de- 
d, another factor has be 
singly clear—that the Soviet 
rely hurling ton after ton of 
geht into orbit 
two facts—that there is, in- 
for prestige, with the U.S 
running a poor second, and that Russia 
great ientific as well as techn 
1] competence—have forced them 
into public consciousn month 
r month. the grim reality f the 
S. situation finally has begun to | 
epted even in the most optimisti 
nd conservative 
4 comparison of past U. S. and 
Soviet efforts, done recently for the 
National Aer sand Space Admin 
by its assistant director for 
pace sciences, Dr. Homer E. Newell 
Jr., drew these conclusions: 


ee“... U. S. and the USSR appear to 


circles 


mautn 


istration 
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be at about the same stage of 
ment in upper air research 
e“...U.S. and the USSR se 
at about the same stage of ad 
in studies of the earth’s envit 
satellite techniques are ade 
making the necessary observat 
fact it may be that in thi 
U.S. has the slight edge. T] 
vantage the Soviets have in 
these problems lies in their gr 
load capacity. On the othe: 
U. S. has launched many 
lites than the Soviet Union 
e“In the deep space probe 
USSR has definitely taken 
This is directly attributab] 
clear lead in vehicle te 
As for problems 
itta k Newell’ 
howed “‘fairh 
nd USSR 
tage of advancement.” 
‘As groups,”” Newell 


doubtedh ha 


hnol 

current! 
comparat 
clearly that 


ientists are t 


comparal 

t ind understandings of t 
iu that ought t 
Their nstrumentation 

equi' ilent, although the U.S 
1 slight edge here, as indicat 

USSR quite oft 


equipment for it 


enck 


if pr Iblen 


fact that the 
U.S 


rumentation 


Payload Advantage 
“The Ni lusi¢ nN follow 

the side that has the mor 

techn log n th var 

hilit : 


that will carn 
reneration of Russian 
wien ' f 


reel on 


t c that 


lement i the 
which should be grasped 


tition with the t 
the field of techno 


capital 
; a 
lime n more than tl 
inadeq t 


rganizatio1 
financial upport, 1s on the 


Russian ind igainst the U.S 





performance 


small 
size 


FIKE 


custom made rupture units 
relieve overpressure — 
act as quick opening valve 


Fike miniaturized rupture units 
are ideal where space, weight 
or special installation problems 
are encountered. The rupture 


unit will relieve overpressure 


or act as a quick opening valve 
by rupturing precision made 
metal rupture discs at a pre- 
determined pressure. 


Units as small as %” to %” 
in diameter with 4%” to +,” 
rupture discs are illustrated 
above. Depending on the appli- 
cation, rupture pressures of 
200 to 6000 PSIG are possible in 
similar units. 


Other special assemblies can 
be provided for a specific re- 
quirement. We welcome in- 
quiries on special and unusual 
applications. 


METAL PRODUCTS CORP. 


Blue Springs, Missouri 
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Offices: 
Mobile, Alabama 
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Sacramento, California 
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Miami, Florida 
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Dallas, Texas 
Norfolk, Virginia 
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the appearance of the new Soviet 
booster, it was hoped that the introdu 
tion of the Atlas plus suitable upper 
stages might, in about two vears, give 
the U. S. the weight-in-orbit capability 
now enjoved bv the Soviets 

But the indications are that the new 
Soviet vehicle mav well be in a weight 
lifting class with the U.S. Saturn super 
booster, due to be ready for missions in 
1964. The Soviet rocket apparently is 
ilmost ready for operational use. The 
first Saturn, therefore, will be approxi 
mately four vears behind in tin 

Many possibilities will be opened by 
this new vehicle, according to Soviet 
Among those thev have dis 
goals for 


scientists 
cussed as if they 
the near future are 

e Manned space flight. 

There have been a number of indica 
tions that this will be attempted in th 
spring of this vear. Estimates by U. $ 
observers of how it might be done in 
clude placing of a one-man or two-man 
capsule in orbit around the earth; a 
circumlunar 


were definite 


ty 


vehicle sent into a 
returned to 
landing of tw 
rockets on the 
damaged the 


the return trip 


man 
orbit and earth possibl 
manned, returnabl 
moon, so that if on 


second could be used for 


Likely Steps 
Only the fir w 


earth orbiters—ar 1 


considered likelv a 
believed likely that 
ambitious feats will require 


} 


first steps, and it 


the more 


a rocket even larger than the one now 


in tests. But Russian scientists have 


pointed out that they approach manned 
space flight as thev do space explor 


1 ' 
gcnerally—taking large steps onl 
' 


d attempting a new on 
ifter it 


reat 


CX Perini n 
chances of success appear t 
Specih lly in the 
gencrally, the patt 

xperiments that at 


manned 
gram and al 
been to do 
hnically and scientifically sound 
to rept if experiment 
Another indicator that manned 
ght is near is the warning b 
writing last 
Russian magazine Questio1 
phy, that the present rf 


Pokrovskin 


ind technology does not 
to avoid some har: 


spac trave 


man if 
the first state 
i Ru 


negative 


irth alse i l 

LHe uid the probabilit 
ompared with aviation 
in for 


ordinary test p 


© Heavy earth satellites. 

hese include an orbiting astronomi- 
cal observatory, weather and navigation 
itellites, and eventually worldwide tele- 
vision relav stations, according to Sovict 
commentaries. They are expected to 
weigh several tons 
e Lunar observatories. 

There is good reason to believe that 
powered, automatic tankettes, capable 
of crawling over the lunar surface and 
relaving their findings to earth by radio 
ind television, will be placed on the 
surface of the moon in the near future 
These tankettes 
in open literature since 1955 and have 
been discussed again in connection with 
the recent Pacific tests 


TV, Radio Uses 
Last month, Pokrovskiy said the para 
it present is “to perfect 
the methods of contact with 
through various 
vision and radio relav of 
ictile sensations are about to be tapped 


have been discussed 


mount task 
mans 
outer spac media 


1ural and 


for space exploration.” 
\ Czechoslovakian astronomer, Dr 
Boris Valnicek, writing in the Czecho 
Peopl ’s Party Lidova 
ic, also said in analvzing the 
ts that it will be possible to 
station (on the 


daily, 


in automat 
nm) which would measure the 
field, solar 

ind possibl 
thi urtact f the 
e Planetary probes. 
Onc of the latest to write on the 
likehhood of attempts to 
Prof. Ariv Shternfeld. ‘Time 
table tor a possible launching to Mar 
from the last days of September to 
ginning of October, 1960 he 
wht to Venus might b« 
mber of this “but to 
i flight to Venus precisely in 
hat 1) pr werful rocket nil 

he said \ relati 


ind thus an engine of 


mag 
radioacti 
structure of 


radiation, 
even the 
moon. 


probe the 


ry! ' 
p in 


mac 


year, 


be needed in the 
Venus in Decem 
Other Soviet scientists have 


] 
i 


sang] 
I 


ket te 


, 
) 


photographing the plane 
lack and white and lor 
laboratorie 


olution of one 


landing iutomati 
world—the existen 
plancts.’ 
vont told delegate to 
COSPAR mecting in Fran 
next 
i Dy 
radiation in pt 
flight. 


study of the moon 
rin The 


tui will be 


inmph l 
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Another Way 

RCA Serves Science 
Through 

mm Electronics 


Systems Development for Space Technology 


TELEVISION CAMERAS 


ke by 1 y slow (2 sec.) scanning rate. A specially 


Design a miniaturized camera system for taking 
lized shutter, designed for minimum of 100,- 


designed 


“snapshots” from a satellite. Drastically reduce > ae mmnobitians thie anes end diealestes ena. 
bandwidth to conserve power, yet maintain high The ca: lens, is only 5 inches in length and weighs 
approxir bs. The transistorized camera electronics, 
including ver converter, is housed in a container meas- 


resolution picture quality. The entire unit must 


operate unattended in a space environment. ~o 
uring © x > incnes. 
can be used to look at the earth’s cloud cover 
the moon, study the solar system, or monitor 
uled for use in space science experiments. One of them is _ the spac tself. l-inch Vidicon versions of these cam- 
eras are f 800 to 1,000 lines resolution. This is typical 
ipproaches problems, going beyond the bare 
levelop space systems which can adapt to 


Astro-Electronic Products Division took these demands in Such 
stride and developed several electronic camera systems sched from sp 


pictured above 

A special, ruggedized 42-inch Vidicon gives this compact of the w 
camera a TV resolution capability of 500 lines. Because still requirem 
pictures are to be transmitted, video bandwidth is cut to 62.5 meet the f tomorrow. 


—_ 


ca 
le@4)\\RADIO CORPORATION OF AMERICA 


wey Astro-Electronic Products Division Princeton, N. J. 


(a) 


AM and FM Command Receivers—Another AEP Capability 
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IMAGINATION IN SPACE 


Since Creation, man has looked out on space. 
At first, unknowing and incurious; then 

with the beginnings of understanding ; now 
free and able to explore. Yet to move in space 
calls for wholly new concepts of energy. 

This, then, is the working philosophy of 
Hercules in chemical propulsion: To design 
and manufacture highly concentrated packages 
of energy as propellants and rocket motors; 
each compatible, controllable, predictable; and 
each perfected for its specific mission. 


HERCULES’ BACKGROUND: A half-century of 
creative imagination im the evolution of propellants, 
from shotgun pe uder to the manufacture of every one of 
the millicns of U.S. rockets fired during World War Il, 
and now to space propulswn. Hercules facilites today 
encompass research, design, engineering, and staff 
organization jor the production of the most advanced 


propellants. Illustrated brochure available on request. 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 


XPS9-2 
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Martin Titan C intercontinental ballistic missile on pad at Cape Ca 
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PACE SETTER FOR MACH 3 LUBRICATION 


Heyden Newport’s Pentalube 
TP-653-B synthetic oil is setting 
the standards in high tempera- 
ture jet engine lubrication. Test 
data on Pentalube TP-653-B have 
been selected as a prototype 
source for the new USAF high 
temperature jet engine lubricant 
specification. 


Exceptional lubricity, stability 
and cleanliness have been demon- 
strated by Pentalube TP-653-B in 
tests carried out by both military 
and civilian organizations engaged 
in the development of Mach 3 
turbojet engines. Substantial quan- 
tities are being supplied for pro- 
grams now underway at various 


engine and component development 
centers 

For the lubricant with an oper- 
ating range from —65°F to 425°F 
consider Pentalube TP-653-B first. 
Additional information may be ob- 
tained by writing on your letterhead 
directly to Heyden Newport Chem- 
ical Corporation, 342 Madison 
Avenue, New York 17, New York. 


{ a HEYDEN NEWPORT CHEMICAL CORPORATION 


® 2363 


342 Madison Avenue, New York 17, New York 
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Missile Grows As Weapon, Political Issue 


By Russell Hawkes 


Reluctantly, most U.S. officials are admitting that 1960 is opening an era 


of Soviet missile superiority in quantity if not in quality, though the bisen 
hower Administration is minimizing or denying that this wil] have a decisive 


effect on the military balance of power. 
Influence of the missile is spreading not only in international and U.S. 


domestic politics—in the latter the “missile gap” is likely to become a major 
presidential campaign issue—but in military strategy with the issuance of long 
range ballistic missiles to tactical units of both Russian and Western forces 


Administration of the U.S. missik 
program presents a confused picture of 
multiple lines of authority and uncer 
tain relationships to the space program 
but missile technology itself continues 


to progress 


Individual Programs 


A missile-by-missile progress check 
reveals 

® USAF Minuteman three-stage solid 
propellant ICBM: At least five boile: 
piate missiles have been fired from un 
derground silos in proving tests at Ed 
vards AFB since Sept. 15, 1959. Major 
been let for launch 


ubcontracts have 


ontrol communications and a mobil 
In 1960, an 
recvcle facility will be 
Hill AFB 

e USAF-Douglas GAM-87A Sky Bolt, 
id-propellant, air-launched 


Development phas« 


base system issembly and 


+ 


constructed at 


two-stage 
ballistic missile 
just beginning after 
in the study phase for Defense Depart 
ment evaluation of the program 

@ Arnny-Western Electric Nike Zeus, 
t olid propellant, point defens« 
Three of the missiles 
have been fired with mixed success and 
the program 1 reported to 
Its future is uncertain as the 
Defense Department withholds fund 
for further evaluation 

®@ Navy-Lockheed Polaris 
solid-propellant fleet ballistic missilk 
Polans is schedule to join the fleet lat 
this vear. The past year has seen the 
program attain first fully successful 
flight of a full-scale missile, first in 
flight ignition of stage one after expul 
sive launch from a simulated opera 
tional launcher, first full-range, 900 mi 
flight of an experimental series vehick 
in September, first flight with partial 
use of guidance in December and 
launching of USS George Washington 
first of the nuclear-powered Polaris sub 
marines 


@ USAF-Martin 


prolong¢ d dela: 


wo-stage 
4 


inti-missile missile 


be on 
schedule 


two-stage 


SM-68 Titan ICBM 
Separation and second stage ignition 
ently achieved after a nin 


month interlude in the program, which 


were re 


gan auspiciously with four successive 
uccessful flights. At the end of th 
ear, Air Force increased the cumulative 
value of the Martin contract to $510 


million lests of the Titan 

will begin late this year at \ 
AFB, Calif. Air Force has fu 
version to all-inertial guidan 
requesting money for deve 
in-silo launch to be used 

bases after completion of th 
crational one. Silo Launch ‘I 

at Vandenberg AFB is near! 

e USAF-Convair SM-65A Atlas ICBM 
Air Force crews have fired tv 
from Vandenberg AFB and tl! 

I called operational 

of the total 


as been 
ther elements 
tem are reported not 
tional statu Atlas is tl 

for Proyeets Midas 
warning an 
¥, and various 


missile will 


ik carl 
ince satellite 
les. The 
Arma all-inertial guidance 
e Douglas SM-75 Thor IRBM 
Western ng llist 
ready f mybat, Thor 
sloved in Britain with th 


] 4 


range Da 
h 


re ind ha 
by USAI 


1 
recenth 


! 

i 

I 
| 


1 recor 
ind RAI 

been improved 
in thrust and the 


crcas 
low-drag fairing over the n 

e USAF/Army Jupiter: Sc! 
deployment in southern NAT 
trics Rep rtedly Italy will 
Jupiter squadrons and Turk 
ther 
have one more squadron 

@ Army-Martin Pershing: Kn 
Sclective Combat Range Art 
sile (SCRAM), this 


solid-propellant 


1 possibility each 


inert 
two-stage 
ibout to begin development 
Cape Canaveral. Pershing | 
occupied in N 
missiles arrived there 

@ New airborme and battlefield 
in development include: Dav 
man-carried tactical nuclk 
Red-Eve, bazooka-t 
red guided low altitude 
rocket; Navv’s Bendix-Grum 
long range air-to-air 
GAR-9, long rang air-to-air 
GAR-11 nuclear armed 
sile, both Hughes Airct 
Acronutronic Shillelagh 
surtace 
American 


plex was 
have 


Convair 


missi 


to-surface missile, an 


GAM-77 Houn 


the Temco Corvus stand-off missiles 

Also in the works are such advanced 
missiles as Project Slam, nuclear-pow 
cred ramjet and its chemical ramjet 
cousin, Project Clam. If Project Slam 
is continued, it will be based on the 
progress of the nuclear ramjet Project 
Pluto, partially sponsored by the Atomic 
I’nergy Commission 

Of the $13.6 billion which the De 
fense establishment expects to spend 
procurement this vear, almost 
$3.5 billion will be spent on missiles 
otal annual missile expenditures arc 
hard to derive because some of the 
figures are lumped with those for air- 
raft under other headings. For the 
three service departments, missile pro- 
urement expenditures planned are: 
e Air Force—$2.67 billion 
¢ Army—$41! 3 million. 
© Navy—$397 million 

Most military 


upon 


missions for missiles 


THOR WITH NEW NOSE 


kc ce 


WA. av. eat.war.cm 
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can now be accomplished within the 
present boundaries of missile technol- 
ogy. Competent scientists and industry 
executives report that the process of de- 
signing a missile is approaching the end 
less round of refinement and improve- 
ment familiar to aircraft designers 

There are notable exceptions in the 
field of guidance and ground support 
Guidance design may be protracted into 
a never-ending cycle by continuous de 
velopment of electronic countermeas 
ures 

The growing role of the missile in 
warfare is causitig profound changes in 
the character of the industry and these 
can be expected to continue or even 
accelerate in the first few vears of this 
l ice Characteristics of missiles 

h are bringing about these changes 
© Simple airframes which reduce the r 
quirement for production man-hours, 
d engineering and high bay fa 
ited 

®@ Heavy dependence upon 
guidance and flight control 
e Difficulty of obtaining 


| pment t 


PERSHING TEST VEHICLE ¢ F'xtreme reliability requirement 


bility of 


i 1np Sl 


ing for a malfunction 


th requirement 
which account 
upport for 


than tl 


Shifting Skills 


The effect has been to change most 
ply and demand patterns of 

try \ notable one has 
in demand for enginecrs 
specializing in csoteri 
easing of demand for 
designers of general com 
lectronics engineers, physi 

types mathematicians and 
rmodynamicists with impressive aca 


cml iccomplishments are much 


Large companies are now 
pend considerable sums 
the purpose of acquiring 
| emplove 
inge in the type of know-how 
red, the lesser need for high ba 
ind the different tooling 
irc forcing some con 
off a decline and 
VCOTNCT to ompete in 
ome a technological free 
( evelopm« nt of new weapon 
rise of the proposal 
its large numbers of profs 
ional and skilled people specializing i1 
making technical presentations and pri 
paring bids on widely varying types of 
military contracts 
\ detailed analysis of the impact of 
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he missile on the international situa- 
n was prepared for Senate Foreign 
clations Committee by the Washing 
m Center of Foreign Policy Research 
University (AW D 
Che analysts preparing th 
timated that the U. S. will 
ly more than 100 operation 
the end of 1962 The d 
h this number could be 
ms to be limited bv the rat 


tl 
i 
R 


ba can be established rath 
production rate ‘With 
ywram of base construction 
it is dificult to 
S. force could 
than 300 missiles 
inventory could be | 
et Ballistic M 
nsidered at length because 
number to be available at th 
d height of the missile gay 


ind 1963 


Effect of Gap 

The Johns Hopkins report look 

effect of the missile gap upon tact 

intelligence, noting 

On missiles are introduced th 
of the Soviet intelligenc 
iSSurnn aimost staggering 
it a time when U. S. str 


] 
remains centered n 


mber force. While the St: 
nand might now recci 
satsover of a missile at 
never get more than th 
warning that sophisti 
mav provide, there 1 
that the majority of th 
ile ba can be located in 
It thus becomes 
| that the So 


coffe t 


+ } 
h vuuld Tin 


n the | »s 


strateg 
of the missilk 
cs of mopilit 
nt, hardening and dispersal 
Also called for was accelerated de 
ment of Minuteman, which the an 
ts apparently regard as the prima 
ng the Soviet missile lea 
nN ind hardened OT it 
i th hief military advan 
~f Minuteman, but cost factors 
il mportant 
\ larger number is needed to do th 
job than with liquid propellant first 
generation missiles, but unit cost of 
Minuteman is much lower. A Minute 
man comple tcly equipped and deploved 
costs $1-$2 million. One of the first 
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INEERING AND RESEARCH SERVICES FOAMED PLASTIC RADOMES 


MIDDLE AGE MISSILE PACKAGE........ 


Progen 77, Systems packaging 2 fv the Missile Age 


Craig’s missile packages are a prime example of the skillful combination of 
MOBILITY and RELIABILITY. The missile section pictured above, for instance, is 
a warbird which travels first class in a transit case custom designed by Craig for 
maximum strength and minimum weight. Every detail of design is calculated to 
provide extra protection — from the tough, lightweight aluminum shell to the 
special shock absorbing vibration isolators of foamed-in-place polyurethane — a 
unique Craig development. 

It is this kind of attention to detail that insures both MOBILITY and RELIABILITY. 
This art of aluminum fabrication explains why Craig handles the accommodations 
for so many of America’s warbirds, including such systems as Hawk, Thor, Jupiter 
and Bullpup, as well as for computer components, communications equipment, 
optical instruments, and a host of other fragile items. 

This specialty is one small facet of our over-all capability . . . the integration of 
MOBILITY and RELIABILITY in complete missile and electronic systems, 


AIR TRANSPORTABLE 


CRAIG SKILLS AND SERVICES 
* Systems housings— light weight, high- 


strength aluminum shelters, vans and 
trailers for mobile, transportable 
ground support and electronic systems. 


Systems components — including tel- 
escoping antenna masts, transit cases, 
spare parts boxes, equipment racks, 
and cabinets 


Systems installation service — layout 
and installation of complete systems, 
through final checkout for maximum 
mobility and reliability. Includes all 
cabling, shock & vibration isolation, 


HELTERS MOBILE GROUND PPORT 











human engineering, environmental 
control, testing, and repackaging. 
Systems packaging research — engi 
neering design and development for 
ground support and electronic equip- 
ment protection 

Complete production facilities — all 
the manpower, all the tools, all the 
space required to handle the complete 
packaging assignment. 

A unique “‘aluminum-chemical re- 
search” service — a highly versatile 
“brainpower pool"’ for solving virtually 
any problem in aluminum and foamed 
plastic fabrication. 


MISSILE SUPPORT ELECTRONIC 


Craig's complete 16 page 
Capabilities brochure will 
be sent on request. Write 
to Dept. A 
Business 


LeFebu 


SYSTEM INSTALLATION 


SYSTEMS, INC .@a 


RIMACK ST.. LAWRENCE, MASS. - TELEPHONE: MUrdock 8-6961 
Boston, Mass., CApital 7.7794 


DALLAS, TEXAS LOS ANGELES 45, 
6300 North Central Expressway CALIFORNIA 
Ww EMerson 1-5522 6214 W. Manchester Ave 
SPring 6-0025 
1 equipment are another Craig specialty through 


Cedar Rapids, lowa — a Craig subsidiary 


INTROL TOWERS ENGINEERED TRANSIT CASE UNDER TEST 
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Investigate Hydro-Aire Research, 


Design, Engineering, Development, 


Production and Testing 


Capability in Support of 


Your Projects in Aircraft, 


Missiles, Missile Support, 


and Electronics. 


if your project involves the 
design and development of a 
reliable control system, 
sub-system, or related 
components —on the ground, 
in the air, or in space — 
Hydro-Aire engineers 

can help yov.. 

For over seventeen years, 
thousands of Hydro-Aire 
control systems have 
demonstrated reliability and 
trouble free operation, due 
largely to careful Hydro-Aire 
design engineering, 
environmental testing 
and manufacturing 
quality control, 
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FACILITIES 

Hydro-Aire administrative, 
engineering, testing and pro- 
duction facilities are all 
located at Burbank, in a mod- 
ern eleven acre plant. Sales 
engineers are located in key 
centers throughout the U.S. 
The vast facilities and re- 
sources of Crane Co., Hydro- 
Aire’s parent company, are 
also immediately available for 
any Hydro-Aire project. 
WRITE FOR BROCHURE 
Order your copy of Hydro 
Aire’s colorful, descriptive 
facilities booklet. On your 
letterhead, please, 


ENGINEERS 

Interesting opportunities are 
available. Write or call Mr, 
Douglas Nickerson, Chief En- 
gineer, 3000 Winona Avenue, 
Burbank. 


DROAINE 


BURBANK. CALIFORNIA 
Division of CRANE CO 


Developers and producers of 
reliable control components 
sub-systems and systems for 
the aircraft, misstie, elect 

and transportation industries 








*K 


Investigate these examples 


of Hydro-Aire capability 


_Fuel and/or hydraulic systems and __ 


sub-systems 


— 


Hydraulic motors, actuators, pumps, air 


turbines, regulators and controls 


Pneumatic and hydraulic valves and 


regulating devices 


Linear actuators 


Rotary actuators, including high 


temperature 


Electro-mechanical actuators for radar 


and other applications 


Pnacumatic and hydraulic high temperature 


valves and pressure regulators 


Complete nitrogen systems, including the 


bottle for missile launchers 
Solenoids, 1000° to 1200°F 
Electric motors, 1000°F 


Load or pressure sensitive control systems 
Control systems for rotating machinery 


Automatic braking systems for aircraft 


Electric flight control systems 


Ground support equipment for missiles 


and missile launchers 


Temperature control systems 


Equipment for high pressure, high 


temperature applications 


Direct operation valves to replace pilot 


operated valves 
Transistorized control boxes 


Electrical test and checkout equipment 
Rocket propulsion systems equipment 


Magnetic flutter dampeners and actuators 


Transistorized power supplies 
(DC-DC; DC-AC; AC-DC) 


Transistorized 3-phase voltage regulators 


Inverters 

Converters 

Generators 

Time delay relays (solid state 
and conventional) 





generation liquid-propellant ICBM 

costs about $10 million in the same cir- 

cumstances Ihe best force level for 

Minuteman 1s estimated 

tween 800 and 2,600 
At least fi 

Minuteman 


varioush be- 
missiles, 

boilerplate versions of 
been fired in i 
its at Edwards AFB 


encountered in the 


have 


hing holes ar pri 


feedback of 


missile 


ciated 


with 


cncrgi into the 
l ul 
Stag 
reported light! 


next pha if in 


propulsion development is 
behind schedule. The 
it Edward 


lightweight motor cases 


' 
Ho hrngs 
will more 


like 0 to be ictual 


used in the 

being 
Present 
will 


facilities are now 
ipe ¢ 
ings at Edwards 

pril or May 
Because of the great 
Minutemar ontemplated 


; ’ ; 
nomical desigi f the silo 


imaver i] 


con 


number 


Three type acsig have been 


idered 
© U-tube design in which the 
efflux rise ut of one mouth of 
tube and the missile from the other 
@ Annular silo similar in principle t 
the U-tube but with the efflux 
to escape from an annulus surrounding 
the launcher 
¢ Simple, closed bottom silo with a 
flame deflector to protect the missi 
This is the launcher likely to 
sclected. Tests at Edwards show no 
reason to doubt its feasibility. Case 
used in Edwards tests are only partiall 
loaded for short Outer 
part of the propellant grain is simulated 
The question of the value of the Ai 
Force-Douglas GAM-87A Sky Bolt air 


still be 


illowed 


most 


burning time 


i 
launched ballistic missile ma\ 
debated in some quarters because it is 
vulnerable to attack on the 
ground than the bombers that 
carry it. But Department of Defense has 
finally decided to support the new 


AW Feb. 28, p. 26 


no ke 5 
must 


we pon 


Quantity Required 

If the 
tatus, the ordered 
to be high because of the 
iircraft on which it would be mounted 
spares requirements, development needs 
ind air crew training 

When Polaris becomes operational 
late this vear it will be than 


beginning of the pro 


reaches operational 
will have 


missile 
number 
number of 


earlict 
inticipated it 
partly because of speed in the 
launching 
598-class nu 


gram 
development of the 
Follow-on to the 
clear-powered, Polaris launching sub 
marines will be four larger vessels of 
the 608-class with improved hull design 

Navy is projecting Polaris armament 
for cruisers and cargo vessels. The latter 
carry no other armament and 


sub 


marines 


would 
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rted as ch nd 
to make ¢ ) 
th in 


potentia 


rT) lil mrinuo 

1 Navigation Data 

Center (NAVDAC whi 
1 if rom 


| 
ill 


osition d 


Range Compromise 
\ compromise made 

[ gram pct 
planned 


in the fleet 


been | > Thi Ad 
to late 1960 oblig 
1 1,200 m 
itions are that 
met this fall. 1 
range may be 
162 date first set 
modifications 


Radical 
the hope of 


studied in 
ven farther or in 

eight. One such 
use hvbrid olid fuel-l 
rt Polari 


ind dvnam 


range 


propellants. In 
lating the stati 
istics of the missile will 


submerged from USS Ge 


ton 
befor 

In the propellant fel 
lopment p 
CONVCTSK officially ap 
the n ICBM from 


pellant Th 


prop llant 


first 


f the Polari 
} 7 


missues are iu 


now 


required intdown tin 


t some missi! 


iccording 
Another significant de 
is the 
to liquid hydogen in th 
of the Saturn 


moment, this is 


ing the past vear 


spact boost 


] 


not consider 
mss! 


onventional liq 


import for military 
the mor 
propellants 


high 


ideq 
team! 


ippe if 
encrgy 
still being test 

scale Many 

people feel that the extr 
fluorine offers over liquid ox 
worth the handling and pum 
lems involved in turning flu 


gens 
fluorine, is 
velopm¢ nt 


GE MK. 3 NOSE CONE ON ATLA 


a practical high energy rocket oxidizer 
Some others such as Bell Aircraft engi- 
neers feel that these problems have now 
been solved 

Liquid ozone continues to be a sub- 
ject of interest to a small group of 
chemical researchers, few of whom 
hold any hope for it as a future oxidizer. 
lon and plasma propulsion, once con- 
sidered much more exotic than even 
uch things as liquid ozone, is being 
pushed into the realm of practicality 
by a large number of companies and 
government groups. Here again, how- 

the interest is angled almost 
wholly toward space vehicles, except 
for military satellites. 

In the military missile area, two 
major research efforts besides the work 
on high energy storables are aimed at 
the development of high energy, liquid 
monopropellants and high energy solids 
High energy means roughly a specific 
impulse of 300 sec 

Ihe greater effort currently is the one 
on solids. Two of the more promising 
approaches to high energy solid propel- 
lants at present appear to be through 
the use of boron derivatives and solid 
fluorine compounds. High energy solid 
propellants based on nitric esters also 
hold promise, chemists sav, provided the 
problem of instability can be overcome. 
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space exploration, ha: 
hand development sta!i 


ballistic missile has pioneered 
gained from this program faci\: 


featured the X-17 a9 the vehic! 
Kinerisnen is designed to sim: 
and anti-guided-missile defens: 
 pamjet-engine iest vehicle desi: 
cae components for other missiles 


-— 


DISCOVEREN GATE... be alierction, it is 19 feet long 
imately 1700 pounds. P 
iMentation, guidance anc 
‘yeeovery capsule, The AGEna | 
t Was first (0 be placed on the | 
and nearly circular « 
with a turn of 180 degrees and 
“Capsule; and first to prove adv 
 ’ommunications, instruments! 
- The Acena can be modified f: 
geophysical investigations; lun 
and space probes. 
In addition to the AGENA pro 
the Minas program (Missile | 
warning system. Lockheed is 
of the Air Force Ballistic Mis 


The successful compiction of p 
imaginative approach to entir 
far into the future. It is a rew: 
Outstanding talent and inquiris 
and Development Staff, Dept 

California. U.S. citizenship o1 
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MISSILES A 


SUNNYVALE, PALO ALTO, VAN NU 





CAPE CANAVERAL, FLORIDA - ALAM 


























including the Navy Po-aris FP 





on is developing satellites for 
-ystem) and the Samos strategic 

* for these projects under the direction 
. RDC), 

. these requires a bold and 

ments. Lockheed’s programs reach 
hich scientists and engineers of 

vited to shave. Write: Research 

. El Camino Real, Sunnyvale, 

ment of Defense clearance required. 


‘PACE DIVISION 
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PROJECT ARGUS 


A rugged Saginaw Ball Bearing Screw is used to raise and lower 
the new “Jetway” passenger loading corridor, manufactured by 
PI Steel Corporation in Los Angeles. It’s now in operation for 
United Air Lines at San Francisco and New York's Idlewild 
Airport. These movable, telescoping corridors directly connect 
terminal and aircraft. Travelers pass through, protected from 


wind, rain, fumes and noise. 


SAG i ind AW The Saginaw b/b Screw used here is a standard rolled thread 
assembly with a B.C.D. of three inches and measuring seven 

feet in length. The Saginaw Screw is in a motor-driven shaft under 

bali/bearing the outboard section of the “Jetway” ... and in seconds, smoothly 


and accurately matches the floor elevation of the huge 
corridor to that of the plane. 


& Cc re EW Airlines specifically avoided hydraulic elevating systems— 


. the Saginaw b/b Screw was selected because it converts rotary 

: motion into linear motion with over 90" efficiency, plus contributing 
important savings in maintenance and power and providing 
noise-free operation. The Saginaw b/b Screw may bring these and 
other profitable benefits to your product, too. Details are yours 
by phoning or writing Saginaw Steering Gear Division, General 
Motors Corporation, Saginaw, Michigan—world’s largest producers 
of b/b screws and splines. 


ifte giant TRAVELING corridor 


Actuation To Fit Your Individual Requirements 
Have been built as small as %« in B.C.D. and 
1% in. long, as large as 6 in. B.C.D. and 40 ft. 


long. Larger sizes can be built to your order. | "4 
WORLD’S MOST EFFICIENT ACTUATION DEVICE (Dpering 
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Ground Support Stresses Silos, Hard Site 


By Richard Sweeney 

Ground support equipment re- 
search and development effort is ad- 
vancing on two fronts—for the new 
generation solid propellant Minute- 
man intercontinental ballistic missile 
aiid Polaris flect ballistic missile and 
on improved sites for liquid-propel- 


lant Atlas and Titan ICBMs. 


Work on solid fuel missile systems 
was emphasized in these areas 
@ Minuteman silo. Dimensions were 
firmed earlier than had been anticipated 
as tests at Edwards AFB, proved the 
three-stage missile could be fired effi- 
ciently from a silo with walls only 3-5 ft 
from the missile. Another fairly firm 
part of silo design was the exhaust de 
flector at the bottom. Still remaining 
was determination of the svstem for 
protecting the missile against carth 
shock which would result from nearby 
detonation of a high vield warhead, de 
sign of the silo cover actuation system 
and provisions for work platforms and 


other maintenance features inside silo 
© Polaris. Regular and frequent flights 
were being made down the Atlantic 
Missile Range for 900 mi. after the two- 


stage, submarine-carried missile was 
launched from the ship-motion simula- 
tor tube at Cape Canaveral. Work 
progressed on navigation systems for the 
submarines, as well as on the automatic 
control system and stabilization equip 
ment. The round-hulled submarines are 
highly unstable surfaced, particularly 
when stopped or at low speed. Polaris 
submarines also will use manual control 
systems, “‘pilot’ displays and “flight 
path” techniques highly similar to air- 
planes—turns are banked like a plane 
due to high vessel speed 

On the liquid-propellant ICBM sys- 
tems, development involved 
@ Atlas. Development was under way 
on a hardened silo site, with the missile 
to be lifted to the surface on an clevator 
for launch. The new hard Atlas site was 
to have one launch control center per 
silo, with the nine silos per squadron 
located about two miles apart. A silo 
test facility is under construction at 
Vandenberg AFB for Atlas. 
e Titan. A silo launch test facility 
(SLTF) is under construction at Van- 
denberg AFB for Titan, with the dif- 
ference that it is to test the missile for 
launch from the silo bottom like Min- 
uteman. Flight test of Titan is continu- 
ing at Cape Canaveral, and an opera- 
tional suitability test facility (OSTF) 
and ‘Training Facility One (TF-1) also 
are being built at Vandenberg and ex- 
pected to be ready by the end of 1960 

What may well be the most intensive 
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if you’re tracking . GROUND 
SUPPORT 
EQUIPMENT 


Checkout systems; 
Training devices; Missile 
dollies and containers; 
“Aerostands” Missil 
Maintenance stands 


ACTUATORS 


Electro-mechanical, 
Hydraulic; Pneumatic 


SPACE 
CAPSULE 
SYSTEMS 


for human environment, 
stabilization and recovery 


CABINETS FOR 
ELECTRONIC COMPONENTS 


and spe cial housing designs 


OTHER ELECTRONIC ITEMS 


Weber’s long experience in aircraft and in space 
research, development and engineering . . . combined 
with WEBER'S comprehensive manufacturing 
facility .. . offer you total competence for the efficient 
development of these various requirements. 


WEBER AIRCRAFT CORPORATION 


A Subsidiary of Weber Showcase G& Fixture Co., Ine. 


2820 Ontario Street + Burbank, California: P.O. Box 230 


HUMAN-FACTOR-IN-SPACE ENGINEFRING + ESCAPE SYSTEMS + CAPSULES «+ EJECTION SEATS «+ AIRLINER INTERIOR EQUIPMENT + CREW SEATS 
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ind complex research and development 
program in USAF history is being con- 
ducted foreMinuteman, targeted to be 
the simplest, most reliable and econ- 
omical system now feasible 

Ground support equipment, key 
‘tone of Minuteman weapon system is 
by far the most costly portion 

Minuteman concept now 
parts of the 
shipped to an assembly 
the entire missile will be put together, 
then taken to the silo after checkout 

Ihe transporter-erector projected to 
take Minuteman from assembly center 
to silo and to lower it into the silo will 
onsist of a tractor prime mover and a 
ontainer in the form of a semi-trailer 
This will carry the complete missil 
veighing 70.000 Ib. to 80.000 Ib. In 
ddition, th ll ha 

ied on a 


( alls for 


rious missile to be 


center where 


container itself wi 
tandard railroad flat 


Motors Corp., Cessna Ait 
ind Bendix Pacific Di ‘ 
tor m the — transporter 
Boeing, which was respon 
itegration under the assem 
mtract. GM designed and 


mover and 


pe prime rear 
ontainer, Cessna the 
t quipment. Bendix 
built the hvdrauli 

ts the 

» that the 


osition 


! ind 
container 


1 
missile can be lov 


Polaris Equipment 
Although it is 


ound upport 


floating rather than 


equipment, probabh 
nost expensive component in the 


veapon tem is the submarine 
launches the weapon 
nuclear-powered Polar 


lass Ge orge WW ish 
station 


_ ind 

t oft th 
ibmarines, the 598 
ngton heduled to be on 
December 

f 16 two-stage, 


carrying its complement 
solid propellant mis 
Later, larger submarines, designated 
608-class, will carry the 

Missile support 
the submarine 
e Launch svstem, including the 
reservoirs of gas which propel 
from the tube to above the 
plus the control valves for 


missile 

equipment iboard 
includes 

tubes, 
hatche 
fhe missiic 
cean surface. 
the hatch ind 
which was designed and built by Wes- 
Umbilical cords for the mis 

ile are provided by Lockheed 
¢ Launch control and checkout equip 
ent. Nortronics Div. of Northrop 
Corp. is designing and building check- 
ymnent for the first five Polaris 
ubmarines under Lockheed’s technical 
tion However 1 mor 
Automatic Check 
ACRE), de 


d 


reservoirs, much of 


tinghoust 


it equ 


sophisti 
ted system called 
ut Re icine 
med by Li 


ibsequent Vv els 


Equipment 
kheed, will be us on 
ind mav be retrofit- 


I to the first five 
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@ Fire control system, INCOT] 
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HAVE YOU HEARD 
OF “FACILITY x”? 


Almost two and a half years ago, 
Grand Central Rocket Co. dispatched 
a letter to the Ordnance Ammunition 
Command of the United States Army, 
proposing that we might be of help 
on an arsenal solid propellant produc- 
tion program which 
the Army was at that 
moment considering. 
The need for this pro- 
gram—labeled “Facil- 
ity X”"—was indicated 
by the technological 
trend toward the more-economical solid 
propellant missile. After considera- 
tion, the Army decided to establish a 
competition for conversion and opera- 
tion of this facility. 


As a company of 600 highly-screened 
and carefully selected employees who 
in eight years have built a proud na- 
tional reputation for 
accomplishment in the 

solid propellant rocket g 

field, we approach 

every challenge with 

five weapons: pioneer 

intelligence in solid 

rocket knowledge,com- 

mon-sense business judgment, enthusi- 
asm, perseverance, and the American 
concept of private enterprise. Our 
approach to this competition was no 
different. 


On December 17th, 1959, the Ordnance 
Ammunition Command of the Depart- 
ment of the Army announced the selec- 
tion of Grand Central Rocket Co. to 
establish design criteria for conversion 
of an existing ordnance line at Kansas 
Ordnance Plant. If the conversion of 
this facility is carried to. completion, 
Grand Central Rocket Co. will be the 
operating contractor. 


We are proud of the part which we 
have been selected to play in this im- 
portant project, one about which you 
are going to hear a great deal more. 


Positions open for chemists, engineers 
and so'id rocket production specialists 


Grand Central 
Ockel 


An Affiliate of Tennessee Gas Transmission Company 
And Food Machinery and Chemical Corporation 


P.O. Box 111 Telephone ; PYromid 3-221! 
Recor. anwoss, cattir#oaenwia 
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uimed at giving launch capae 
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\linuteman, achieving a large 
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TITAN SILOS UNDER CONSTRUCTION AT DENVER sear athe yyy 5 rcs 


litan operational suit 


lelivered first and secon ibilits iaility (COSTE) and Train 


ifs a 


lowers the missile, with 

rings, into the launch tube er-hois ngines of the test vehicle, to the launcl ing lity One (TF-1) at Vandenberg 

then is unfastened and return the site as individual parts, minus onl id 

shipping container .cir final coat of paint, and Lockheed = @ Storing and checking the missile in 
Lockheed also is developing small rformed final assemblv and checkou he hardened (cover in place) silo, pro 

containers to ship the sile in parts prior to launch upplics from underground 

first stage, s« ond stage. re-entr é Ground support equipment for Mar ink vork platforms it variou 7 


hicle, guidance package tin’s two-stage Titan ICBM under went — for missile maintenance and checkout 
’ ] 


solid propellant rocket engine contra idditional research and development ©@ Elevator for the missile and the an 


B&P Precision Cabinets and Consoles for 
Missile System Ground Support Equipment 


Cabinets and consoles for electronic and fire control 
equipment are important elements of ground sup- 
port equipment in every missile and radar system. 


For many years B & P has made cabinets for Nike 
and other missile systems. These precision cabinets, 
of magnesium or aluminum, are made as arc-welded 
assemblies. Special techniques have been developed 
to prevent distortion during welding. Every cabinet 
is stress-relieved after welding. 


Of the thousands of cabinets and consoles built by 
B & P, all have been held to close dimensional 
precision. 

When you need lightweight electronic cabinets and 
consoles, think first of B & P, the most experienced 
builder of precision light metal electronic ground 
support equipment cabinets. For more complete 
details, write to B & P, Detroit. 


BROOKS & PERKINS, INC. 
» 19O2W. Fort Streets Detroit 16, Michigan 
Offices in Washington and New York 
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tenna protective and clevating system 
(APES) for the radio-command guid 
ance 
© Test equipment to check GSE opera 
tion without having to perform actual 
movements. Missile elevators are ca 
pable of and will lift the ICBM to the 
surface for launch after fueling, at mis 
weight approximating 220, 
plus umbilicals, control lines 
lox topping line and other equipment 
Another item of Titan GSE which 
may undergo change for later base con- 
figurations are the transtainers, one for 
each stage, which transport and serve as 
containers for the between fac- 
torv and site. These 
corporate inte gral hoists to lower 
the bottom-launch — tvpe 
for | 
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Atlas at Vandenberg 


Constr 
a silo test facility for the 
Vandenberg AB 
clevated to the surface for engine igni 
tion and launch—th« ition 
project d to take less than a minute. Six 
of 13 programed Atlas squadrons will 
use this hardened silo concept 

Combination of short cxposure time 
for Atlas in launching from a silo type 
site, plus use of inertial guidance (which 
constantly), have speeded the 


iction started in mid-1959 on 
Atlas I¢ BM if 
The missile wall be 


| entire oper 


operates 
missile’s reaction time significantly, and 
additional time will be gained by keep 
ing the missile loaded with JP-4 fuel as 
well. Liquid oxygen oxidizer will be 
stored in a thermos flask type container 
in the bottom 65 ft. of the 145-ft.-deep 
silo, sharing the space with machinery 
for the elevator which lifts Atlas to sur- 
face and the pumps which transfer the 
oxidizer from storage to missile. 

lo protect the missile, machinery 
and oxidizer tank from blast shock wave 
which would travel through carth from 
a near-miss by megaton warheads, a 
stecl girder crib will surround these 
parts of the system. Crib is isolated 
from the silo’s concrete and steel wall by 
springs. Evervthing within the crib will 
live through any shock which does not 
collapse the 

Each silo its own launch 
enter underground, linked to 


entire silo 
will have 
control « 
it by a tunnel 
lirst 
soft base 
tall but 
pellant 


three Atlas squadrons will use 

with missiles stored horizon- 
raised to the vertical for pro- 
loading, final checkout, and 
launch. Soft sites are Warren AFB, 
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ORDER FROM 
YOUR NEAREST 
BRANCH 


CLEVELAND, O. 
6366 Eastland Road 
Berea, Ohio 

BErea 4-325! 
ATLANTA, GA. 

P. O. Box 713 
Municipal Airport 
POplar 6-3606 
NEWARK, N.J. 

307 Sherman Avenve 
Newark 8, New Jersey 
TAlibot 4-3400 
MIAMI, FLA. 

PO 48-194 

Miami, Florida 
TUxedo 5-2551 
WASHINGTON, D.C. 
6469 Columbia Pike 
Falls Church, Virginia 
JEfferson 3-8118 


NEW YORK, N.Y. 


152-60 Rockaway Bivd. | 


Jemaica 34, New York 
Fleldstone 1-1000 


FACTORY 
AUTHORIZED 
Engine, Accessory and 
Instrument Overhaul 
Sale or Exchange 
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tions vary widely. Soft sites run about 
$22 million per squadron; semi-hard 
sites about $29 million. Silo sites will 
cost about $44 million per squadron. 

Both U.S. intermediate range bal- 
listic missiles were operational last year; 
Chor deployed with the RAF in Britain, 
ind Jupiter with U.S. troops in Itals 
Ground support equipment for both 
remained relatively unchanged. Biggest 
modification was addition of a tillerman 
steering position on Thor transporter- 
erector, and communications with the 


front driver. 
bv narrower 


Britain than had been encountered in 
U.S. during GSE development. 


ind more twisty 
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A C SPARK PLUG 
AEROQUIP 


AIRBORNE 
ACCESSORIES 


BENDIX 
ECLIPSE-PIONEER 


BENDIX FILTER 
BENDIX FRIEZ 
BENDIX MONTROSE 
BENDIX PACIFIC 


BENDIX PIONEER 
CENTRAL 


BENDIX PRODUCTS 
Stromberg & 
Landing Gear) 
BENDIX RED BANK 
BENDIX SCINTILLA 
BENDIX UTICA 

B. F. GOODRICH 
CANADIAN PRATT 


& WHITNEY 
AIRCRAFT 


CHANDLER EVANS 


CONTINENTAL 
MOTORS 
CO.OPERATIVE 
INDUSTRIES 


DELCO-REMY 
HELI-COIL 
HOLLEY 
CARBURETOR 


KOLLSMAN 

LEECE NEVILLE 
MARVEL-SCHEBLER 
MELETRON 


MINNESOTA 
MINING & MFG. 


NEW YORK 
AIR BRAKE 


PACKARD CABLE 
PESCO PRODUCTS 


PRATT & WHITNEY 
AIRCRAFT 


ROLLS-ROYCE 
THOMAS & BETTS 


WINSLOW 
AEROFILTER 





NOW BUILDING A JET ENGINE 
OVERHAUL SHOP IN MILLVILLE 


% CONTINENTAL MOTORS CORP. 

% LYCOMING Division of AVCO Mfg. Co. 
tw PRATT & WHITNEY AIRCRAFT 

w& FLIGHT INSTRUMENTS 

% ROLLS-ROYCE OF CANADA, LTD. 





Addition was necessitated 














Miustrated: 40 Pound Thrust Motor Assembly 
one-third actual size) 





REACTION CONTROL SYSTEMS BY KIDDE 
are highly reliable, now in production. Today 
being used on the NASA Scout, Air Force Thor, 
and the Air Force HETS, they are low in cost, 
light in weight, highest in performance. Kidde 


systems use mono-propellant, bi-propellant, cold 
gas, or solid fuels. Thrust motors from 2 to 600 
pounds. For repeatability, response, and reliability 
in reaction control equipment, Kidde can serve 
you best! Write to Kidde today outlining your 


reaction control requirements. 


=o— 


Kidde Aero-Space Division 


Walter Kidde & Company, Inc., 318 Main St., Belleville 9, New Jersey 
Walter Kidde-Pacific, Van Nuys, California * Walter Kidde & Company of Canada Ltd., Montreal, T to, Vancouver 
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Delta Airlines Douglas DC-8 jet transport 


Air Transport 
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Looking for a subcontractor with real servo ‘‘savvy'’? 


... THEN TAKE A GOOD CLOSE LOOK AT THE SERVO COMPONENTS DISPLAYED HERE 


As a subcontractor, CECO is equipped to handle specifications 
demanding production tolerances to 5 millionths of an inch and 
finishes to .S RMS. Most of the servomechanism system compo 
nents shown above were manufactured to just such specification 
High-precision square holes? Other unusual 

porting requirements? Assignments like these 

re considered routine in Chandler Evans sub- 

contract operations. 

Among the “tools” of CECO’s servo trade are 

Cavitrons, ultra-sonic cleaning devic« ind 
temperature-controlled, contamination-fri 

sembly areas 

Components, assemblies and complete sub- 

systems can be fabricated with equal facility / 


Ly / 
7 CECO 


ee ae “® SYSTEMS 
6-0651. 7 CONTROLS 


ract ale AUVarr 


ORATION e west Hartford 1, connecticut 


B. Gurney K.L. Moar 
7046 Hollywood Blvd. Spitzer 
Hollywood 28, Calif, Toled 


HOllywood 2-1239 
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Domestic Trunkline Revenue-Cost Trends 


(Chart is based on an index with 1954 as base year equaling 100. Figures do not represent dollars.) 
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Jet Acceptance Spurs Trunkline Gains 


2.9% 


By L. L. Doty 


Washington—Domestic trunkline business, sparked by a rapidly growing 
public acceptance of turbojet and turboprop aircraft, appears headed for 


another record year. 


Despite a rash of highly publicized accidents during the opening weeks of 
the year (AW Jan. 18, p. 37), the trunkline industry got off to a fast start 
toward producing a projected 33 billion revenue passenger miles in 1960—an 
increase of 14% over last year’s estimated 28 billion. Gross revenues are 
expected to climb 16% to top the $2 billion mark for the first time. Revenues 
last year reached an estimated $1.7 billion. 


Net profits for the trunkline industry 
may climb as high as $61 million for 
the vear, a substantial increase over the 
estimated $52 million carned last vear 
but still slightly short of the all-time 
high of $63.1 million realized in 1955 
As in the past, however, total industry 
profit probably will not accurately re- 
flect the true health of the industry as 
a whole since the bulk of that profit 
will be made up largely of earnings of 
four or five, at the most, of the 12 trunk 
carriers 

Nevertheless, the outlook is good and 
optimism over the prospects of a con- 
tinuing trafhe expansion throughout 
1960 is shared by a majority of top in- 
dustry leaders. Admittedly, a number 
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of factors threaten this ros 
but, generally, most observer 
last year’s recovery from 1955 
depression will be accelerated 
at an even more rapid pace. 


Airline Problems 


If any 
these principal areas 
e Rising expense level. Dey 
expense and interest costs on 
loans covering the purchas 
equipment will appear this \ 


ance sheets as major cost ittats 


pled with a continuing clim! 
general expense level, such 
new pressure on the three 
profit squeeze which has hel 


1 + 


doubts do exist, the 


itlook 


| that 


raffic 
veal 


in 
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g-term 


new 


1 bal 


Cou 
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put 
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margin on sales to a low since 


1958. A wave of inflation on a national 
scale this year—which economists are 
not ruling out as a strong possibility— 
could erase the full profit potential of 
a number of small carriers. 


e Capacity. Trunklines will receive 
most of their turbine equipment on 
order by the end of the year, adding 
materially to the number of available 
seat miles the industry will produce. It 
is estimated by Aviation WEEK that 
turbojet equipment alone—exclusive of 
turboprop and piston engine equipment 
—will generate an annual rate of some 
21 billion available seat miles by the 
beginning of 1961. This compares with 
the total 45 billion available seat miles 
produced last vear by all types of equip- 
ment operated by the trunk carriers. 
Accelerated retirement rate of piston 
engine equipment could relieve this 
problem substantially. However, most 
observers feel that the used-plane mar- 
ket will not bear any excessive dumping 
of second-hand airplanes at this time 
and they are watching for load factors 
to dip from the spectacularly high level 
reached last vear as more turbine equip- 
ment is placed into schedule. 

As of the end of 1959, a total of 68 
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Comparative Direct Operating Costs 


(Cents per plane-mile, 12 months ended June 30, 1959) 


UNITED AIRLINES BOEING 720. 


144 


Boeing 707 turbojet transports, includ- 
ing 18 intercontinental versions of the 
model, had been delivered to U.S. car- 
riers. Both Delta Air Lines and United 
Air Lines began scheduled service with 
Douglas DC-8 transports powered with 
Pratt & Whitney JT3 engines in Sep- 
tember and, at the end of the vear, 
United had taken delivery on eight of 
this model and Delta Air Lines had 
received all six of the fleet it had on 
order. 

Both Eastern Air Lines and National 
Airlines took delivery on the first of 
their orders for Douglas DC-8s powered 
with the JT4 turbojet engine. Two car- 
riers operated turbojet scheduled service 
through lease arrangements with other 
carriers: Northeast Airlines through a 
lease contract for Boeing 707-320 turbo 
jets with Trans World Airlines and 
National Airlines through the lease of 
Bocing 707-120s from Pan American 
World Airways 


Jet Orders 


Continental Air Lines began Boeing 
707 service in June and by the end of 
the vear had received its total order of 
four of the turbojets. Northwest Air 
lines is scheduled to receive the five 
Douglas DC-Ss it has on order this vear 
Bramiff began Boeing 707 service late in 
1959 

At the beginning of 1960, Delta took 
delivery on the first of its fleet of 10 
Convair $80 turbojet transports. Capi 
tal Airlines and TWA also have this 
model on order for delivery this year 
Phe Convair 600 will make its initial 
ippearance in 196] when the first of 
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DOUGLAS DC-8s ON LINE FOR DELIVERY 


Domestic Trunklines—Traffic and Revenues 





1959 
TRAFFIC (estimated) 





(000 omitted) 
49,100 55,600 
31,481,900 , 215,300 
187, 500 197,500 
48,800 59,400 
501, 500 595,400 
4,074,700 , 676,100 


Number of Passengers 
Revenue Passenger Miles 
U. S$. Mail Ton Miles 
Express Ton Miles 
Freight Ton Miles 

Total Revenue Ton Miles 


REVENUES (000 omitted) 


, 200 $1,363,000 $1,620,700 
, 800 36, 100 40,300 
,700 16, 100 19,800 
,900 57, 400 67,800 
,000 40, 600 40, 400 


, 600 1,513,200 1,789,000 


Passenger 
U. S. Moil 
Express 
Freight 
Other 


Total Revenves 


800 1,377,600 1,418, 100 1,684,000 
600 42,000 95,100 | 105,000 
,700 27,000 | 44,400 52,000 
1.9% | 2.9% 2.9% 


Operating Expenses 

Net Operating Income 

Net Profit (after taxes and interest)......... 
Profit Margin on Sales 6% 
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IN SAN FRANCISCO... 


UNITED AIR LINES 


GOES QUIETLY 
ABOUT ITS 

BUSINESS OF 
TESTING JETS 


Jet engine run-up tests are conducted 24 hours a day by 
United Air Lines immediately adjacent to San Francisco’s 
busy International Airport and nearby residential areas, 
yet no one is aware of the thunder of noise within the 
busy test site. 

United’s JT3 and JT4 engines are completely enclosed 
in test cells employing the Koppers patented Sound- 
stream® system ... used today in over 75% of all test 
enclosures in the United States. 


Photos: Courtesy of United Air Lines 


*A Koppers trademark 


® 


AVIATION WEEK, March 7, 1960 


Soundstream units and Soundmetal* panels used in 
the lined bend method reduce jet engine noise in this ap- 
plication from 140 to 80 decibels at 100 feet. 

No matter what your sound control problem may be 
... from the need for individual components to instal- 
lation of entire system . . . Koppers Sound Control can 
help you. For complete information write: KOPPERS 
Company, INc., Sound Control Department, 2103 Scott 
Street, Baltimore 3, Maryland. 


SOUND CONTROL 


Engineered Products Sold with Service 
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Domestic Trunk Airline 
Load Factors 





American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 











25 on order by American are slated for 
delivery 

By the end of the year, 103 Lock- 
heed Electra turboprops had been de- 
livered to U.S. trunklines with a bal- 
ance of 32 remaining for delivery. In 
operation were 68 Viscount 745 turbo 
props and 15 Viscount 812s. Yet to 
come this vear are a total of 154 turbo 
jects, including the Boeing 720 medium 
range transport 

lurbojet equipment operated — by 
rWA and American produced high 
load factors that ran as high as 90 
during a substantial portion of the vear 
Effect of the turbojets on traffic growth 
was demonstrated last vear by the hike 
in tem load factors experienced br 


the ict ¢ per ifors 


Load Factor 


American's system-wide load factor 
the vear climbed to ® from 
year and TWA moved to 
rom last vear’s 64.5 Con- 
tinental boosted its load factor from 
5] in 1958 to 54.8% in 1959 
By the end of the vear, all but two 
carners had completed financing of 
their new equipment and had success 
fully introduced the aircraft into sched 
uled operation with a minimum of 
maintenance and operating difficulty 
Northeast now is working out its 
financial program for new aircraft, prob 
ably the Convair 880, and Capital last 
month had undertaken a new refinanc 
ing program that will enable it to fol- 
low through with its plans to buy five 
Lockheed Electras and four Convair 
SSUs 
New orders can be expected to sup- 
plement present flects. United A 
Lines is giving serious thought to the 
purchase of a fleet of Caravelle twin- 
engine turbojet aircraft manufactured in 
France by Sud Aviation. Northwest's 
President Donald W. Nyrop recently 
said he sees a “definite need for de- 
velopment of a small jet transport for 
use in intermediate station service.” 


“> 
U 
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The year 1960 saw the first full year Here are some of the other new reg- 
of operation of the newly-organized ulations introduced by the FAA: 
Federal Aviation Agency headed ¢ Requirement that at least one pilot 
E. R. Quesada. Highlight of the will wear an oxygen mask at all times 
was the implementation of ¢ da’s_ when flying at altitudes above 35,000 ft. 
rigid enforcement program which \ ¢ Ruling prohibiting airmen from oper- 
brought into public focus by 19 hig ating if their medical background 
accident record of 270 passenger fatali- showed such illnesses as diabetes mel- 
ties litus requiring insulin, coronary artery 

The enforcement program bi disease, history of psychosis and other 
ter wrangle with the Air | ‘ilots mental diseases. 

Assn. which charged the as © Enforcement of requirement that 
“dictatorship.” Chief bone of contet crew members on commercial trans- 
tion in the battle was ALPA’s strong ports remain at their duty stations at 
opposition to a rule calling f tir all times. ALPA is vehemently protest- 
ment of pilots at the age of ¢ n ing this ruling. 

ige limitation of 55 for jet pilot ¢ Requirement that all airline aircraft 





te ARI +t pout 


Lubrication and maintenance % Contamination 

Extreme temperatures # Tight space, weight conditions 
Abrading, galling, or corrosior # Static Friction 

Shock and vibration 


FABROID BEARINGS PROVIDE MAXIMUM LIFE 
FOR LOW-SPEED, HIGH-LOAD APPLICATIONS 


ABROID consists of two fused layers. The bearing layer is a weave of Tefion® fibers 

interwoven on the back with o layer of phenolic-impregnated glass fibers of high 
tensile strength. 

Bonding the two layers under pressure and elevated temperature results in a dense 
lattice of self-lubricating Teflon fibers which have ten times the strength of other 


Tefion forms. 
FABROID BEARINGS: Reduce—costs, wear, maintenance, and 
friegs 


Provide —reliability, weight-scving, nearly- 
equol starting ond running coefficients of  Eliminate—lubrication, fretting, brinelling, 
friction use of seals 

U.S. Patent Nos. 2,804,886; 2,835,521; 


*£. |. Dupont’s Tetrofvorethylene 
2,885,248 


SOLVE YOUR BEARING PROBLEMS WITH FABROID 
PHONE (ANgeles 8-1345) or WRITE 
MICRO-PRECISION DIVISION 
Micromatic Hone Corporation 
1535 Grande Vista Ave. « Los Angeles 23, California 
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Total Traffic on U. S$. Common Carriers 


1958 (ACTUAL) 


1959 (EST.) 





Percent 
of total 


Passenger-Miles | 
(millions) 





43.0 
31.4 
25.6 


18.5 
15.1 


| 
25.3 








58.9 100.0 


Consumer price index for 1/9/59 (on basis of ten month) 
Public Transportation a 


— 
| 


Passenger-Miles 
(millions) 


29.0 
17.7 
14.9 


Percent 
of total 


471 
28.7 
24.2 





61.6 





206.3 
re 238.8 


100.0 


Regular rovte intercity passenger miles of Class | motor carriers engaged in intercity 


service 


Domestic Trunkline Orders for Turbine Aircraft 





Number 
Delivered 


Airline Aircraft 


American Airlines Boeing 707 
Boeing 72 
Convair 6 
Lockheed Electra 
77 


Braniff Airways Boeing 7 


Lockheed Electra 


Convair 880 M 


Vickers Viscount 745 


Capital Airlines 


Lockheed Electra 


Continental Air Lines Boeing 7 


Vickers V 


Douglas DC-8 


Convair 880 


Delta Air Lines 


Eastern Air Lines Douglas DC-8 


Lockheed Electra 


Douglas DC-8 


Lockheed Electra 


National Airlines 


Northeast Airlines Vickers Viscount 745 


Dougics DC-8 


Lockheed Electra 


Northwest Airlines 


Boeing 707 
Boeing 707-33 


Convair 880 


Trans World Airlines 


Boeing 720 
Douglas DC-8 


United Air Lines 


Lockheed Electra 
Boeing 720 


Western Aiz Lines 





On Order For 
Delivery In: 
1960 196) 1962 








be equipped with airborne weather 
radar. 

During the year, FAA control towers 
handled a total of 26.8 million landings 
and takeoffs—a 1% increase over last 
year—and air route trafic control cen- 
ters handled 36.6 million fix postings, 
up 6% over the previous year 


Maintenance Inspection 


I'ederal 
airline 


Aviation Agency also tight- 
cned maintenance imspection 
practices during the vear, resulting in 
the of violations 
iwainst se In 
tances, however, violations did not per 


filing of a number 


eral carners most im 
operation and performance of 


with respect to 


tain to 

turbojet equipment 
inaintenance 

In fact performance im 

heduled ser found bv the 

AA to be superior to that of the ma 

rity of the four-engine piston-powered 

ing the 

its first aight month f 

Pan 


hr. utilization 


turbojet 


ice) =6WWasS 


urlines, For ex 


Ameri in main 
while 


O00 hour 


cnigine 
CXPCTICTICE t mi 
shut-downs t 


, O00 


cing 

r than that re 
In five 

iW \ B wing 


f scheduled 
lv two fi 


I \ light 
I'WA experienced 
hut-downs in that 


vhich required in 


CAB Activities 
\cronauti Board final 

reat Lakes-Southeast 

1 the St South 

i late in ilted 


ition of 


Louis 

195% 

three new 
nda market 

I'WA. In the icago 

Iwin Cities Case, ¢ ipital 

vas given a route between Chicago and 

Minneapolis/St. Paul Northwest 

ranted nonstop authority from the 

Cities to Atlanta I lorida 

route extended to the 

for ser 


thw 


ind 


and 
wert 
iS a second carrict 
southeast 

icted upon hy 


services bi 


the 
SCTV- 
the 


iScs 


1 il 


improved 


iuthorized in 
American al 
non top on 


riers were 
Mexice 
lines was authorized to fl; 
its New York-San_ Francisco 
Hearings on applications in the South 
l'ranscontinental Service Case wer 


ct 


Lexa irea and 


route 


cm 
completed 

Extensive hearings in the Pan Ameri 
can-National Case have been completed 
ind briefs have been submitted to the 
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DELTA AIRLINES CONVAIR 880 


Board examiner. In this case, the Board cause of dissatisfaction wit! both members are studving the fare 
case with the purpose of participating 


is investigating an agreement mvolving tional structure and _ proce 

tions of independent feder n the final decision. 
Pan American to National; a long-term In a detailed statement t lariff increases of 4% plus $1 per 
lease providing for the mutual seasonal dent, Hector outlined his ticket were granted in February, 1958, 
leasing of jets; the acquisition of stock Board with suggestions for ting and in October of that vear certain 
other; and an the processes which, he sai discounts were eliminated, resulting in 


by each carricr in the 
option to Pan American to acquire ad down Board decisions. Mer in additional fare boost of about 34%. 


ditional National stock. mar Denny retired in No Surcharge on jet fares was authorized. 


hort-term lease of jet equipment by 


4 Board examiner held that Atlas Chairman James Durfee wa t Most carriers are looking to further 
Corp., which controls Northeast Ait by the President for a judge th rate increase authorizations in the final 
decision of the general passenger fare 
a major step toward 


lines, had acquired control of Trans- Federal Court of Claims 
ocean Airlines pursuant to a reorganiza Whitney Gillilland of Tov ' investigation as 
tion of Transocean Corp. of Califorma, Boyd of Florida were nan relieving the current profit squeeze. 
of which the airline is a_ subsidiary White House to fill two of t Despite the drive for higher fares, how- 
The examiner, however, approved the — cies. Aviation Weex has k t ever, one airline—National—has not 
reorganization as the only means of sav- 

ing the airline from the bankruptcy 


ATA Inspection 


On Mar. 10, the Board instituted an 
inspection of the activities of the Ai 
Transport Assn. to secure information 
on the procedures and functions of the 
ATA. The Board investigation is still 
unde Twa\ 

In January, 1959, the Board issued 
certificates of public convenience and 
necessity to 23 supplemental carriers to 
operate domestic services limited to 10 
round trips per month between any 
pair of U.S. cities in individually 
ticketed passenger and individually way- 
billed cargo service. The supplementals 
may operate charter service domesti 
cally without any restrictions as to ser 
ice frequency 

A main issue awaiting a final Board 
decision is the general passenger fare 
investigation which enters its fourth 
year in May. Most observers feel that 
a final decision was delaved because of 
disruptions in the make-up of the 


Board. In September, Louis Hector 
abruptly resigned from his position be- AREA RULE bulges take shape on wings of Convair's 600 jet transport mockup. 
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DOUGLAS SELECTS BENDIX BRAKES FOR THE DC-8 


It is fitting that the luxurious Douglas DC-8, one of turer, perfectly match exacting jetliner requirements 
the world’s most advanced jetliners, should be equipped for smooth, sure ground control from touchdown to 
with Bendix, world’s most advanced brakes. For these ramp. Besides being preferred for civilian jets, “‘ Brakes 
brakes, products of the most experienced manufac- by Bendix”’ are first choice on the fastest military jets. 


Bendix fiVision South Bend, ip. 
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Domestic Trunkline Traffic Activity 
During 1959 Compared With 1958 





Passenger 
Revenue Miles 
(in Billions) 
1959 1958 
January os 07 
February 9! 72 
March 30 00 
April 25 03 
Mey 28 96 
June 6! 28 


July 58 24 
August 71 38 
September 50 10 
October 38 10 
November 19 1 78 
December 37 78 





Load Factors 
(Per Cent 


Available Seat Miles 
(In Billions) 

1959 1958 1959 1958 

40 51 60 36 

31 08 57 72 

80 42 60 44 

71 39 60 63 

80 50 60 09 

84 63 68 


00 75 64 
08 77 66 
94 60 63 
01 49 59 
84 90 57 
06 66 58 








and several air 
with 


in the 
been 


CasC 
lines have experimenting 
low, promotional-type fares in an effort 
to attract trafh from com 
urface transportation 

In general, the dilemma within the 
to whether fares should go 


been active 


new awa 


petitive 


industry a 
higher or lower 
marized by Charles Beard, president of 
Braniff Airways. In announcing plans 
to stimulate dav coach travel, he 
lot about bringing fares 
but our 


uccincth um 


said, 

we hear a 
down for th 
experience has been that the 
man prefers first-class meals and service 
By the middle of 1961. we will know 
whether the common man can be pet 
suaded to flv coach on our 
through lower fares.” 

Other tep to trafh< 
through expansion of credit facilities 
by accepting Hilton and Diners’ Club 
introduced last veat 
Automation of reser 
ticketing 
modern ground 


common man, 
common 


> 
roures, 


gencrate 


credit irds were 


bh. « 


vations 


veral carriers 
vstcm improved 
techniques and more 
handling facilities 


throughout the vear as a further mean 


were introduced 
of encouraging air travel 

In this connection, Robert Johnson 
ident of United Aun 
urlines realize 
along with more ef 


cnior vice pr 
that 
ideas 


Lines, said must 


that 


TWA CONVAIR 880 


ncw 


cOoNnvatnr 
Gemewa. Sreamecs 
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fective use of proven techniq 
be adopted to meet the great 
le nge w hich confronts the 


tri 

Johnson echoed the « pin 
industry leaders when lh 
speed of the jets will dra 
passengers from both th 
highways 

In summarizing the 
look of the industrv, C. R. S 
dent of American Airline 
5231 

“The type and price of 
ice during the next 10 vear 
part will depend upon th 
the government a gi 
federal regulation today app 
unrealistic ind two 
timely concern the am 
competition and t 
He added 
well to 


basic te 


plicating 
carnings allowed.” 
It would be 
ittention to the 
convenience and necessity i 
ization of additional 
ICCS be predicted that 
trunkline trafic will reach 
passenger miles by 1964 but 
the CAB endorse the 1 
xaminer “that the trunklin« 
rate of return on capital ap 


10-12 


rout 


concit 


| Precision to: 
+ 0002 
— 0000 


Stainless Stee! 


Pin 
_ A aIUGK 


DOWEL&TAPER 
IMMEDIATE SHIPMENT 


DOWEL PINS 

(precision tolerance) 
© Stainless steel 18-8, type 303 
© Diams: .0312 through .500 
© Lengths: 3/32” through 242” 
©@Chamfered ends 
© “Specials” manufactured promptly 
© Full range raw material on hand 


TAPER PINS 
(commercial, precision, AN) 
@ Stainless 18-8, type 303. Also many in 
type 316 (Commercial tolerance) 
@ Size: 9/0 through 10 in stock 
@ Lengths: 3/16” through 8” 
(not all lengths in all sizes.) 
© “Specials” manufactured promptly, 
any material 


PLUS ail types and sizes of screws 
(slotted, Phillips—both magnetic and 
non-magnetic—hex, socket), bolts, 
nuts, washers, rivets, nails, keys, etc. 


PHONE OR WRITE for prompt 
quotation or shipment. Ask for catalog. 


CF glws. 
MANGA TAA. 


SCREW PRODUCTS COMPANY, INC. 


Manufacturers of Stainless Fasteners Since 1929 


821 Stewart Avenue, Garden City, L.1., N.Y. 
Phone: Ploneer 1-1200 TWX GCY 603 
Midwest Division 
6424 W. Belmont Avenue, Chicago 34, Illinois 
Phone: AVenue 2-3232 TWX CG 3185 


West Coast Division — Office and Warehouse 
5822 West Washington Rivd., Culver City, Calif. 
Phone: WEbster 3-9595 TWX LA 1472 
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BENDIX RDR-1D AIRBORNE WEATHER RADAR 
WINS IN SIDE-BY-SIDE COMPARISON! 


Only Bendix has this proved performance superiority 


"BENDIX RDR-1D 
SYSTEM 


TWO 1/2 ATRs 


OTHER X-BAND 
WIV ia 


TWO 3/4 ATRs (SHORT) 











UP TO 150 MILES 








YES 








120° 














7. 























AC POWER REQ 


> 
22 AGS APLAR.) NE tee 


AERTS WARREN K 


Bendix RDR-1P System—TSO-C63 


New FAA regulations have®ut airborne weather radar 
in the limelight . . . and emphasized once more the 
importance of using the most efficient system. Detailed 
comparison reveals that the Bendix RDR-1D System 
offers superior performance which means maximum 
flying safety for all types of aircraft. 

The RDR-1D “sees” farther . . . up to 150 nautical 
miles. Its stabilized antenna prevents loss of picture 


Bendix Radio Division 


AVIONICS GROUP * BALTIMORE 4, MARYLAND 


while maneuvering ... and the wider scan angle allows 
the pilot to see 50 per cent more target area. 

Today over 1,500 Bendix Airborne Weather Radar 
Systems are now in daily service with airlines and 
business aircraft operators throughout the world. 

For more details on the Bendix RDR-1D, the 
weather radar system with experience, write: 


"Bend 


Export Sales and Service: Bendix International, 205 E. 42nd Street, New York 17, New York * Canoda: Computing Devices of Canada, ttd., P.O. Box 508, Ottawa 4, Ontario. 
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U.S. Flag Lines Face Jet Competition 


lrafic growth of most U.S. flag car- 
riers picked up again in 1959 after a 
slowdown the previous year, but they 
entered 1960 facing perhaps the great- 
est competitive challenge ever offered 
on the international air routes 
Chis is the vear in which major air- 
lines throughout the world will begin 
moving their high-capacity jet trans- 
ports imto the battle for traffic Compe- 
tition for routes and rights, bitterly 
fought in 1959, will certainly not abate 
is the time-slicing jets shrink national 
boundaries even further 
Pan American World Airways, only 
U.S. international operator of jets dur- 
ing most of 1959, carried about 250,- 
600 passengers for the year in it 
120s and 707-320s The 
lirline’s jet network began across the 
North Atlantic, was extended during 
the vear through Europe, round the 
t the Caribbean Bermuda, 
America and Hawaii 
nd of 1960, Pan American’ PAN AMERICAN Bocing 707-32 transport ground crew (above) prepares to run up 
Douglas DC-S8 jets will engines and taxi out from hanga: it New York International Airport. In background 
cove! r traffic points on the air is blast fence for engine runup protection. Crewman in left foreground wears noise helmet 
line’s svste During the px ik tran ind holds telephone line to con ite with cockpit for taxi direction. Below, a Pan 
itlantic season this summer. al] but a American jet is fueled by two hos vected under the wing. 


Bocing 707 


few extra section services will be oper 
ited with 707-320s or DC-S 
Pan American's jet flect at the end 
of 1959 totaled six 120s and 15 Inter- 
ntinental 320s. First DC-8 deliveries 


- sf 


have begun, and by the end of 1960 
Pan American's flect is expected to in 
clude 29 Boeings and about 15 DC-8s 
or a total of 44 jets 
Pan American thus has a long lead 
in the jet competition, but other con 
tenders are moving up. Trans World 
Airline busv breaking in its Boeing 
707-120s on domestic routes, waited 
until October to inaugurate transatlan 
bic ervice with — Intercontinentals 
Qantas Empire Airways of Australia of 
fered some low-frequency 707-120 jet 
hedules on the Atlantic last vear as 
part of its round-the-world services and 
expects to expand jet operation during 
1960 
Several other foreign-flag airlines al- 
cady are on the North Atlantic with 
ets this vear. By the end of 1960 
iccording to the estimate of Interna- 
tional Air ‘Transport Assn. President 
Sir William Hildred, airlines of the 
world will have received a total of 300 Division carried 1,436,001 rs, Passenger-miles rose 15.8% to 1,066,- 
new jet aircraft 1 13 increase, and on the | the 259,000. On the North Atlantic, TWA 
Pan American's trafic, which fell off total was up 31 to 414 offered 225,674 seats, and carried 145,- 
in 1958 in all divisions except the At gers, with the big increa ul 587 passengers. 
lantic, was up 11% in 1959 with a__ busine Two U. S. carriers—Braniff and Pan- 
total of 3,219,273 passengers. Revenue Systemwide, Pan Amet t igra—will join Pan American as jet oper- 
passenger miles, due to good load fac 25% increase in passenger this ators to South America this vear, Bran- 
tors on long-haul jet routes, rose 18% veal iff with the 707-227 and Panagra with 
lransatlantic trafic was up 22% to [WA's international traf the DC-8. Braniff’s South American 
335,759 passengers; the Latin American 9% to a total of 347,41' rers. operation last year showed a 4.7% in- 
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crease over 1958's total of 46,548 pas 
sengers. The airline increased its avail 
able seat miles by 18%, replacing mixed 
DC- and DC-7C service with an all 
DC-7C South American fleet 

Panagra, whose 1958 traffic between 
the U.S. and South America was down 
to 128,776 passengers, came back with 


BRIGGS OFFERS YOU, FREE, A 38 PAGE FIELD 
MANUAL .. . covering aviation fueling, tank trucks, 
tank farms. Packed full with plans, specifications 
and actual photographs 


PIONEERS IN MODERN fhe 


Get your copy of this practical and useful loose-leaf (con- 
stantly up-dated) field manual. tt will indicate many ways 
to cut time and save on costs. If you are making plons for 
any size refueling operation, by all means write for your 
copy now. 

Text covers ramp refueling, conversions, trucks, tanks, 
pumps and how to make some outstanding savings on pip- 
ing . . . fully illustrated and written by engineers for 
operating personnel. 


FILTER / SEPARATORS 
FOR REFUELING oe 


TRUCKS AND 
TANK FARMS 





a 
THE BRIGGS FILTRATION CO., 
Dept. 333, Washington 16, D. C. 


Send this manual at no 
cost or obligation to me. 











MAIL THE COUPON, 
NO OBLIGATION 
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SPACE AGE 


EXECUTIVES: 














DISCOVER WHY LEADING AIRCRAFT 
AND MISSILE COMPANIES 
ARE “SITE-SEEING” COLORADO 


“An Analysis of Colorado As A Location for 
The Aircraft and Missile Industry.” A newly 
completed report by Denver Research Insti- 
tute of the University of Denver. Presents 
concise, factual data on the many economic 
and geographic factors that have made 
Colorado one of the preferred states for 
aircraft and missile industries. 


This 9-booklet, executive portfolio 
PLUS @ @ @ “INDUSTRIAL COLORADO.” Up-to- 
the minute data on Colorado's wealth of Manpower, 


Materials, Morkets, plus...Pleasant Living, the volu- 
able bonus of Colorado’s magic climate. 


Write for your free copies of these publications today! 


COLORADO 


DEPARTMENT OF DEVELOPMENT 


75 STATE CAPITOL BLDG., DENVER 2, COLORADO 


Your inquiry will be held in strictest confidence 
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a 15% increase last year in passengers 
and cargo. DC-8 service from New 
York and Miami to Panama, Lima and 
Buenos Aires is expected to begin in 
May 

Delta Air Lines’ international traf- 
fic slipped in 1959 for the second 
straight vear. The 1959 passenger total 
was 47,651, down from $7,017 in 1958 
Revenue passenger miles on the inter 
national routes dropped from 67,903,- 
636 to 60,022,261. Sharp reduction in 


Caribbean tourist and business travel 


because of political upsets, the airline 
| | 


savs, has forced a curtailment of serv- 
ices 
Even with the cutback, Delta in- 
curred a loss last vear in these services 
However, restoration of normal service 
nd introduction of jets will be under- 
en when circumstances permit vs 


to President C. E. Woolman, 


1 great cconomic growth 


5 


ling 
sotential for the area 

Eastern Air Lines last year experi 

iced an increase in all international 

erations except Bermuda. Mexico 

vas Uy to 24,473 passen- 

San Juan, up 27.3 to | 5 


ngers; Montreal, up 51.3 to 8¢ 


SS ie Mens 


rafic was up 
2.385 
passengers; and Ottawa, up 1.7 
76 passengers. The Bermuda to 
21,242 passengers 
decrease, due in part to increased 
mpetition and lack of hotel space 
Eastern has put Lockheed Electra 
irboprops into service on its Montreal 
nd San Juan routes. Jet service with 
DC-S8s between New York and San 


Juan is planned for this spring 
| | 


represented a 


turboprops 


Mexican Market 
In the Mexican market, American 


Airline irried 115,000 passengers last 
vear, up from 103,000 in 1955. Com- 
petition and route restrictions, accord 
ing to American, have forced the airline 
ut of several Mexican markets and it is 
now confined mostly to the Midwest 
\ daily nonstop DC-7 coach schedule is 
offered between Chicago and Mexico 
City, and other flights make stops 

National Airlines increased its Cuban 
trafic from 51,433 to 75,640 passengers 
despite the political tensions in that 
country last vear. The business held up 
well until late September, according to 
the airline. In 1959, National operated 
two daily nonstops from New York to 
Havana, plus schedules from Florida 
points, ind used its top cquipment— 
Electras and DC-6Bs and 7Bs—in the 
Service 

This year, however, schedules have 
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been cut to three a week from New ous agreement. In a compr 


York and frequencies from Florida have 

been reduced. National says it 1s 

ready to add more schedules when 
tourists start going back to Cuba 

Total air travel market between th 

foreign countries increased 

+ OK 164 passengers uring 

June 30. 1959, acco 
ing t Sure f Immigration and 


Naturaliz 


than compensated i decline in the 


This rise m 


rat incr luring the pre 
like period fr 15 to Il 
Bu flag an ric! 
f tl mtinued its sl 
to ‘5 
lepartures by ai 
vintries (the figur 
’ 


y the British 
166 of these 
rafiic totaled 
Netherlands, 159,29( pa 
three Scandinavian coun 
ind France 
( t the five 
en-flag totals 
1 between the U.S. and 
unted for 1,464,816 of the 
total passenger Foreign flag carriers 
hauled 742,252 of these passengers in 
and out of the U.S.. while U.S. flag 
carriers handled the other 722,564 
Sea travel fared slightly better during 
the vear ending June 30, 1959, than it 
had during the previous period, when 
it had experienced a decline. Total of 
U.S. arrivals and departures by sea car 
rier during the later period was 1,426,- 
502, up from 1,219,550 
Foreign flag airlines moved during 
1959 to strengthen their competitiv 
positions with U.S. carriers by fighting 
for wider traffic rights under their gov 
ernments’ bilateral agreements with this 
country. A new bilateral was signed 
with France after that country had 


threatened a renunciation of the previ- 
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45% of the aircraft oil 


used by major scheduled 
airlines in the U.S. is supplied 


by Sinclair. There is 


no oe proof 
Sinclair 


Aircraft Oils 


SINCLAIR REFINING COMPANY, Aviation Sales. 
600 Fifth Ave., New York 20, N. Y. 
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Growing Local Carriers Face Cost Bulge 


By Robert H. Cook 


Washington—Broad expansion of local service airlines’ equipment and 
route programs last year served to accent the concern of the industry for a 
subsidy formula tailored to meet the needs of the carriers’ growth rate. 

A gain of more than 29% in route miles, plus replacement of more than 
25% of the industry's DC-3 fleet, combined to produce a 25.8% gain in total 
operating revenues for the airlines, but had the end result of boosting 1959 
operating expenses by 30.2% and breakeven need by 29.7% as compared with 
the previous year. Justifying a subsidy bill of $40 million for 1959, which is 
estimated to be $1.6 million short of their breakeven needs for the year, plus 
this year’s estimated payments of $51,000,000 will be given top priority by the 
airlines, since last year's growth pattern will probably be duplicated this vear. 


Indicative of the heavy expense in new high of $119,653,021 


olved in such growth are Civil Aero 
nautics Board figures which show that 
alue of the local service carriers’ flight 
equipment jumped from $19.7 million 
n 1958 to $40.2 million last vear. In- 
estment in buildings and = ground 
equipment rose from $3.3 million to 
$4.5 million for last vear, with an at- 
tendant debt ‘equity ratio rise, from the 
$10.1 million for long term debt and 
$13.6 million for stockholders’ equity 
f 1958 to last year’s new high of $31.1 
million debt to $15.5 of equity. Work- 
ing capital for these carriers increased 
during this period from only $700,000 
to $1.900,000. 


Results for Year 


Preliminary estimates submitted by 
the carriers for 1959 show: 
¢ Total operating revenues have in 
creased from $94,953,000 in 1958 to a 
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¢ Total operating expenses 
244,384 for 1959, which 
above the $93,336,000 expen 
for the previous vear 

e Net operating loss for th« 
$1,591,363, compared with a $ 
profit for 1958 

@ Mail and subsidy payments 
by 17.5 with a 1959 total 
104,967, compared with $34 
for the previous year 
e Breakeven need, 
tween operating expenses and 


the 


lw 


revenue, increased by an es 
637,000, or 29.7% above 


493,000 breakeven need of 1955 


@ Load factor average dropp 


from the 1958 average of 4¢ 


44.9%, for 1959, reflecting 


gain in available seat miles of 2, 3¢ 


for last year as compared with 
miles in 1958. 


In retrospect, 1959 was a vear of 
record growth at record cost for the 
local service operators, who are quick 
to point out that the heavy expense 
of operating 10,583 mi. of new routes, 
along with the integration of new air- 
craft, was clearly expected to increase 
the local service airline subsidy bill—a 
point consistently emphasized by Civil 
\eronautics Board members. 


How Costs Grew 


Indicative of the effect new route 
mileage exerts on subsidy payments, and 
how the total bill may climb even 
higher, is the Seven States Area Case 
ruling which became effective last Feb- 
ruary. CAB estimates the cost of new 
services provided by this increased mile- 
age will account for $5.7 million in an- 
nual subsidv, or 12% of the local 
service subsidy estimated for 1960. 

Other awards made by the Board last 
vear in the South Central Area, Pacific 
Northwest Local Service, Montana 
Local Service, Northeastern, and South- 
eastern States Area Cases can be ex- 
pected to account for even greater sub- 
idy increases. Still pending before the 
CAB are decisions in the Great Lakes 
Local Service, Kansas-Oklahoma, Pied- 
mont, and Pacific Southwest Cases. 

These airlines acknowledge their 
subsidy bill will increase until they can 
successfully phase-in new and more 
economical equipment, build traffic vol- 
umes on their routes and gain more 
operational freedom from government 
regulations. But thev feel their public 


157 











BONANZA Air Lines and Pacific Airlines F-27s stand on ramp at Los Angeles with United Convair. 


benefits in the past 10 years have fully 
justified the costs. In 1949, the carriers 
sav, subsidy accounted for 66% of their 
earnings as compared to only 33% last 
year. During this period passenger 
carried rose from fewer than 700,000 to 
a high of 5,706,000 by the end of 1959, 
and cities served climbed from fewer 
than 340 to 488, of which 300 unt 
on local service airlines for their on 
regularh heduled airline passenger 
mail and cargo service 

Besides acquiring new routes and air- 
craft, the carriers made a significant 
financial gain through CAB’s decision 
to permit the inclusion of interest 
charges on long term debt along with 
break-even need for computation of 
temporary mail rates. An acute problem 
in the past, this matter became a par- 
ticularly imposing burden with the pur- 
chase of large numbers of new aircraft, 
spurred by passage of the Guaranteed 
Loan Act 

Examples of the value of including 
interest charges under subsidy are such 
cases as the temporary mail rates 
granted Bonanza Air Lines to include 
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Major value of the interest charge 
payment is best seen in relation to the 
Guaranteed Loan Act, which is account- 
ing for a large portion of local service 
long term debt. CAB has approved 
guarantees for six of 13 local service 
carriers, two carriers providing local 
service in Alaska and Hawaii and a 
metropolitan helicopter operation. 
Total loan amount of these purchases 
will exceed $25 million with annual 
interest charges averaging 5.5% payable 
on a 7-to-10 year schedule. Three other 
carriers, Allegheny, Lake Central and 
West Coast airlines, who have arranged 
private financing for new equipment, 
will also benefit from CAB's payment — pigpMONT Airlines F-27 is parked in front of terminal at Winston-Salem, N. C. 
of interest charges. Additional applica- 
tions are pending from Alaska Airlines 
ind Hawaiian Airlines, Ltd 








REVENUES AND EXPENSES YEAR ENDING SEPT. 30, 1959 





Guarantee Change 
Vhe airlines have welcomed the maxi — Grote 
mum $5 million guarantee provided by Tote! Mail ond Operating Profit 
the Act. but thev have shelved an Non-moil Subsidy Expense (or Loss) 
plans to urge that it be extended to $10 qe ee 
million this year until they can compile lienstines , , 15.340 | 10.270, 729, (458,986) 
cnough accurate operational data on the Bonenze 3 618,7 5,586, 764, (178,009) 
new aircraft, which include an array of Conwel 2 2,4 2 2,839,518 | 5,265, ,234, 30,251 
Fairchild F-27s, Martins and Convairs roca ae yp — on > oon ny 
Some of the latter will be Napier-Eland Belienait ; A 2.758.276 | 11.169. 0.059. 1,110,437 
turboprop conversions ordered by Alle North Central 0 00 ‘ 34,010 | 16,116, ,551, (435, 466) 
gheny and Allison engine conversions Gout wU,400 | 6,977,063 | 2,976,000 | 9,995, 777, 228,034 
Pacific $,503,015 6,24 4 2,552,869 8,796,237 304, 492,151 
ordered by Lake Central Piedrsont 2,4 ? 084,400 11,074,704 159, (84, 497) 
Implementation of the loan guaran Sout ern ; 02 498.9 ’ 325 5,948, 256 777, 170,505 
tee also brought strong criticism of the Trans-Texes é 236 7,770,718 233, 536,747 
irriers’ financial structure from both 
outside lending sources and the CAB Sete a 5.001.657 | 192,984,407 | 199,099,600 (05, 184) 
Bankers usually consider a debt-equity 
ratio of one to one as a maximum limit 
of bank credit, but CAB found its guar 
intees resulted in pushing this ratio as 
high as 78 to 22 in such applications 
is Bonanza and North Central 
Though approving the guarantees, the 
Board warned consistently that the car- 
riers must improve their equity balance 
Bonanza complied with the request as 
did Aloha and Ozark by offering stock 
for sale to broaden its equity base. 
Last year also saw some progress 
made towards a higher rate of return 
on investment for the local service 
operators. Pending completion of the 
Rate of Return for Local Service Car- 
riers Case, CAB permitted an interim 
raise in the rate from 8% to 9.5%. 
Later a Board examiner’s recom- 


OPERATING REVENUES 


West Coes! 2,381,430 6,561,160 , . (1,393, 490) 











ALOHA Airlines and Wien Alaska Airlines both operate F-27s in their new states. 
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Local Service Airlines mendation called for a 12.5% return 

as “fair and reasonable’ and which the 

urlines point out 1s very close to the 

14% return they feel should be adopted 
colicin aniiitaes ah: ane under an operating margin formula 

; nn: iain eat Nearly two years ago the airlines op 

posed the idea of a return based upon 


Tote! Mall ond Expense } (or Loss) 
Passenger Non-Mail Subsidy Total investment. They held their weak fi 


ites Waa ‘ Soe er ee nancial condition would deteriorate 


,221, 578 | $7,516,136 059, 283 575,419 | $11,261,396 | ($685, even further because the shrinking 
696,145 | 3,919, 196, 576 196,153 6,242,369 | (126, value of their primarily DC-3 equipped 
261,393 , 482, 836, 269 319,05) 5,409,084 (89, fleets would make any return based on 
5 ? | . 

a sgnendl Bouin age Se) hee. ee investment almost negligible. CAB at 
633, 867 we: 1,845,604 ,617,410 4,410,194 | 207, wed } . be . 
240,968 766.063 2,074,085 640,148 | 10,671,386 | 168, tornevs countered that measures being 
388,135 | 12,162,832 160, 259 323,091 | 18,162,026 161, taken to aid the airlines, such as the 
794, 425 269 3,168,174 ,437, 472 429,443 8, Guaranteed Loan Act, retention of cap 
32,16) 3 3 5 7 4 ? 

povigits r spe tbe og ene na ital gains and route expansions, would 


369, 795 ,016, 605 920 11,201,525 ,721,398 (519 ; 
rt 246 267 | 3.518.085 856 974.941 125.948) (151. double their investment bases by mid 
Trene-Tenes , 438, 880 895, 3,071,238 ,967, ,638, 138 329, I 1960. The carriers replied that the de 


West Coast 624,463 832, 3,718,536 8, 551, ,055,227 | ($03, preciation scales of the new equipment 
would largely nullify any gain in invest 
ment base and that with equipment 
fully depreciated at a residual value of 
only 15%, the airlines would find them 
EARNINGS HISTORY selves in much the same financial posi 
tion as when they started. The case is 
now in the final hearing stage befor 
the CAB 
Speculation on outcome of the cas 
has been influenced by recent pressure 
> from the Administration level to hold 
mail pey) | 
the line on the mounting subsidy bill 
Informed observers say this pressure 
which has already resulted in CAB ac 
tion to draft new, more stringent, sub 
sidy legislation at the request of the 
Bureau of the Budget, might influence 
Board members to reject, or at least de 
lay, action on any proposal which could 
add to the subsidy bill at this time 


Preliminary or Estimated Financial Results Year 1959 
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Total Net Profit 
Operating Total Net (or loss) 
Revenves Operating Operating After Taxes 
(includes Expenses income | and Interest 





(566) 
202 
(1,118) (486) 
(1,545) (2,033) 
1,610 958 
686 352 
(581) ‘Class Rate’ Reverse 
(760) | Lending some credence to this 
1,657 theory, observers point out, was the sur 
prise move made by CAB in Januar 
in shelving its own “‘class rate” formula 
: zs for subsidy. With few exceptions local 
Local Service Aircraft ervice airlines looked forward to adop 
tion of the new plan as a good replace 
4th Quarter, 1959) ment for the much disputed rate of 
return on investment formula. Re 
garded by the carricrs as the first plan 
with cnough economic practicality to 























Carrier Conveairs Martins F-27/F-27As Total 


ey eee? ee ; | free them eventually from subsidy, the 


proposal set forth definite subsidy stand 
rds based on daily round trip schedules 
of six flights on certain route segments 
plus added features of station subsid: 
illowances and profit sharing between 
the Federal government and the ai 
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line 

CAB served notice on the airlines 
that it would place the flight schedul 
limitations into effect by March 1, and 
would continue its study of the overall 
class rate” formula. Adoption of the 
full plan would probably have caused a 
subsidy increase, but later would have 
resulted in a decrease, spokesmen said, 
as carners were permitted to exercis¢ 
greater management judgment denied 
them under present regulations In gen- 
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eral, the airlines view the Board’s action 
on this matter as arbitrary adoption of 
the “subsidy control” features of the 
“class rate” plan without any of the 
incentive benefits it offered. 

Basing their opinion upon the 
Board’s statement that it would not 
abandon consideration of the plan and 
CAB’s willingness to defend its statu- 
tory authority to distribute subsidy in 
a manner to best serve the public inter- 
est, most observers felt anv move to cut 
or limit subsidy appropriations would 
not get very far 

Typical of the strong Congressional 
support enjoved by local service oper- 
ators is the Seven States Area Case, 
which added 43 additional cities to the 
route systems of three local service air- 
lines. Seventeen members of Congress 
appeared before the CAB in support of 
new airline service in this case alone 

In this vein, the CAB also com- 
mented in its annual report that while 
withdrawal of low traffic volume routes 
from the local system would lower sub 
sidv, the number of routes withdrawn 
would be so heavy it would make the 
entire local service philosophy an 
“empty gesture.” 


Carriers’ Study 

The airlines are not ignoring the fiscal 
storm warnings and are taking concrete 
steps to prove the value of their services 
and justification of subsidy appropria 
tions. Through the Association of Lo 
cal Transport Airlines they are now 
working out the final details of a spe- 
cial study of their operations made by 
Planning Reseach Corp., of Los 
Angeles, Calif. The report generally 
makes a case that while subsidy has 
increased it has been surpassed by the 
growth rate and expanded service pro- 
vided. It also calls for a lifting of many 
operating restrictions and a lengthening 
of flight segments as a means of con- 
trolling or lowering the total bill. A 
major recommendation calls for local 
service airlines to receive a greater share 
of interline fares to reflect the cost of 
originating passengers. The carriers ¢s- 
timate they would gain an additional 
$3 million in revenue if originating 
airlines were first refunded a sum sufh- 
cient to cover the cost of sales, reserva- 
tions and ticketing costs, after which 
the balance would be divided among the 
various airlines that may have carried 
the passenger on their routes subse- 
quently. 

Strong promise of a practical means 
of lowering subsidy may come from 
adoption of an “all up” mail program 
envisioned by the U.S. Post Office De- 
artment. Basic idea of the plan, now 
Sokal discussed before Congress, would 


permit the airlift of first class mail on 
a space available basis at rates about 
one half of airmail rates. Post Office 
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COMPARISON OF OPERATING STATISTICS 











Revenue Plane Miles (000) 
Revenve Passenger Miles (000) 
Originating Passengers 
Enplaned Passengers 
U. S. Mail Ton Miles 
Express and Freight Ton Miles 
Average Passenger Load 
(Persons) 
Passenger Load Factor (%) 
Total Revenve Ton Miles (000) 
Ton Mile Utilization (%) 
Average Revenue Load (Tons) 
Performance Factor (%) 
Revenve Hours 
Off-on Speed (m.p.h.) 
Number of Departures 
Average Length of Hop (Miles) 
Daily Aircraft Utilization 
Average Length of Journey: 
Originating Psgr. 
Enplaned Psgr. 
As of Fourth Quarter: 
Number of Aircraft 
Number of Employees 
Number of Stations 
Route Miles Operated 





INCREASE 59/58 





Amount Per cent 





13,590 
212,762 
995,668 

1,065,668 
478,737 

1,279,430 


1,057,134 
5,328,706 
5,649,324 
2,199,332 
| 5,335,125 





12 0.6 
44.9 | (1.4) 
108,911 | 22,321 
45 (1.0) 
’ 0.07 
97 (0.3) 
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985,986 122,212 
88 4 | 3.2 
5:39 (0:16) 
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the plan implemented 
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In the meantime, local 

tors are looking for new wai 
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BONANZA F-27 is serviced at Pho 


greater trafic and are watching with 
nterest the introduction in October by 
Allegheny Airlines of a new commuter 
fare with in-flight ticketing. Ticket cost 
between Philadelphia and Pittsburgh 
on a Convair 540 turboprop transport 
was set at $13.20, compared to $20.30 
for pre-ticketed passengers and holding 
confirmed reservations. CAB approved 
the plan as in keeping with Board phil- 
osophy that carriers should seck new 
revenue sources and directed that Alle- 
gheny submit a detailed resume of the 
monthly results of the cost and profit. 


ix as TVA Constellation taxis out. 
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Now Pan Am adds the DC-8C to the 


WORLDS LARGEST, FASTEST 
OVER-OCEAN JET FLEET! 


Miami—San Juan, P. R, hes Angeies—Tohyo 
2 brs. 10 min. 17 bes. 20 min 


til es 
ao a ain ul 
Los Angeies— Sydney Sen Framcmce Honctuty New York—Gan lean, F. ® 
Li hes. 20 min. 18 hes. 20 min S hrs. 15 min. dives 5 win 


New York— Vienna : New VYort— OUssettor? 
ll hes 45 min 9 hes. 15 min 
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New York—Paris ‘ New York — Copenhagen New Youk— Frankfurt New York— Dommncan Repediic 
6 hrs. 45 min. 10 hes. 8 hrs. 40 min 3 hes. 15 min 


Pe gerry 


New York Hamburg 
8 hes. 3 min 


Seattie—f airbanks New York— Buenos Aires” New York—- Amsterdam Sen Francisco London 
3 hrs. 20 min 14 hes. 15 min & hes. 25 min, Li bes. 45 min 

This month the DC-8C joins Pan Am's the U.S. unmatched by any other airline! 
great Jet fleet, world’s largest, fastest over Only Pan Am offers so wide a choice of 
ocean fleet of Jetliners. U.S.-built Jets: Boeing 707’s and Inter 

In little over a year Pan Am Jet Clip continentals and Douglas DC-8C’s—all in 
pers* have made aviation history, opening service on the world’s most 
up jet routes on 5 continents and provid experienced airline. 
ing a pattern of one-plane jet services from 


*Trade-Mark, Reg. U.S. Pat. Off 
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WORLD'S MOST EXPERIENCED AIRLINE « FIRST ON THE ATLANTIC... FIRST ON THE PACIFIC FIRST IN LATIN AMERICA... FIRST "ROUND THE WORLD 
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PAN AMERICAN DC-7 CARGO CONVERSION 


Carriers Skirmish for Role 


Washington—Air cargo plans to penctrate a new, mass market and signs of 


congressional encouragement overshadowed its actual record of performance 


in gaining tonnage last year. 


Air cargo has begun to erase its reputation as a stepchild of passenger service 


and to sell itself as an asset to general business on business terms, to prove 


that its rate of growth is handicapped primarily by lack of special aircraft 


designed for cargo, and to win recognition that the lack of such fleets may 


limit military airlift capabilities in the event of a national crisis. 


Concrete recognition of air cargo’s 
strength and growth potential 
came about last vear in these develop 


needs, 


ments 

e Growth in freight, 
revenue 
e Plans by several domestic and interna 
tional trunks to convert passenger ait 
craft to all-cargo use. 

¢ Additional trunkline plans to acquir 
newly designed all-cargo planes 

New aircraft orders by two all-cargo 
operators 

¢ Post Office proposal for an “all up” 
mail program 

@ Increased manufacturer interest in the 
design of new turboprop and turbojet 
cargo planes 

e Signing of a new Air Express agrec 
ment 

¢ Preparation of Congressional legisla 
tion to permit the Civil Aeronautics 
Board to guarantee loans for the pur 
chase of ..ew cargo aircraft. 

Combined industry revenue ton miles 
for mail were up more than 13% last 
year to 124,696,000 miles; for ~xpress 
to 56,480,000 miles for an increase of 
14% over 1958, and for freight to 553,- 
880,000 for a gain of more than 15% 
over the previous year. ‘Total industry 
revenue cargo ton miles of more than 
735 million reflected a gain of nearly 
16% over the 1958 total. 

Trunkline recognition of the air cargo 


mail and express 
ton miles 
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American Alirlin 


10on contract to convert 


vear by 
senger planes to all-carg 
First of the modified aircr 
into cargo service by th 
tober and four 
the end of the year, which 
gain in total cargo reven 
realized by the airline 

During the vear, P 
World Airways experience: 
in its system cargo ton mil 
nounced plans for the « 
cargo of 10 DC-7C airlin 
realized a 9% gain on carg 
for its system in 1959 and 
6 DC-7s to cargo use 

Trans World Airlines a 
8 Super Constellations to 
year; Eastern Airlines r 
plans for the conversion 
Constellations. 

Action also was taken b' trunk- 
line and all cargo carriers rchase 
new aircraft specifically ened for 
economical cargo operation irly op- 
tions by Pan American World Airways 
and Slick, an all-cargo carrier, for the 
Lockheed GL-207 Super Hercules were 
canceled when military support for de- 
velopment costs on which t! yntracts 
were contingent was not r¢ d. The 
airlines later followed the f Fly- 
ing Tiger Line, which earlier placed an 


mor;re wc! 


e ® 

in Air Cargo 
order for 10 Canadair CL-44D swing 
tail cargo aircraft, the first of which are 
scheduled for delivery early this vear. 
Slick ordered 10 of the Canadian air- 
craft and Seaboard and Western has 
placed orders for 5 CL-44s. 

Signing of the Flying Tiger order is 
of twofold interest to the industry since 
the loan is being insured in part by the 
Canadian government, and joint re- 
search to formulate a new air freight 
tariff tailored to the expected econom- 
ical advantages of the CL-44 is now 
under way between Canadair and the 
airline. 

The primary target of the $200,000 
study will be development of a domestic 
rate which may be as low as 6 cents a 
ton mile to the shipper. Average rate 
is expected to run about 13 cents a ton 
mile compared to present rates of 18 
and 19 cents 

While the CL-44 is the only off the 
shelf cargo plane now available in the 
40,000 Ib. payload class, many airlines 
consider it solely as an interim aircraft 
pending the development of turbojet 
cargo carriers with higher load capacity 
and speed. 

Industry selection of a cargo designed 
aircraft ties in closely with Department 
of Defense studies on a new cargo plane 
to modernize the Military Air Trans- 
port Service and Congressional legisla- 
tion introduced recently by Sen. A. S. 
Mike Monroney (D-Okla.), asking Civil 
Aeronautics Board authority to guar- 
antee loans of up to $85 million for 
airline purchase of cargo aircraft and 
ground support items. The bill also 
directs all government departments and 
agencies to increase the amount of 
routine government air cargo trafic to 
commercial carriers. 

Prerequisite for a loan guarantee 
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Air Cargo in Scheduled Service 1958-1959 
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Mail 


DOMESTIC TRUNK LINES 
American 
United 
Trans World 
Eastern 
Northwest 
Delta 
Braniff 
National 
Capital 
Western 
Continental 
Northeast 


Total Trunk 
LOCAL SERVICE LINES 


ALL CARGO LINES 
AAXICO* 
Aerovias Sud Americana 
Flying Tiger 
Riddle 
Seaboard & Western 
Slick 


Total Cargo 
* Not Available 





1958 


20,249 
31,132 
13,677 
11,240 
5, 
5, 
914 
, 849 
,703 


, 207 


THOUSANDS OF REVENUE TON-MILES 


Express Freight 


1959 1958 1959 


100,571 
74,103 
32,130 
17,026 
16,153 
15,266 
7,803 
7,055 
4,689 
3,847 
2,605 
1,352 


91,178 
66,984 
24,018 
13,803 
11,125 
12,801 
6,705 
6,233 
3,772 
2,397 
1,969 
1,175 


10,531 
11,978 
8,944 
6,183 
3,213 
3,577 
2,184 
880 
3,225 
1,081 
834 
471 


829 
190 


53,101 282,600 241,886 


2,210 3,125 , 253 


8,106 
104,073 
58,595 
19,315 
4,440 


234,894 
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bv bot 
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lected for p 
ment of Defens« 
tion Agenc\ 
All-cargo operators and 
like are split on the n 
mn, with America 
Flving 
igainst Nati 
Am 


Carriers 
erican and the 

Line opposing 
Northwest, Aero 
Slick Airwavs and me 
pendent Airlines Assn 

Key to eventual outcome of thi 
lation lays with the Department o 
fense, which is 
its preference for a new cargo | 
the near future 


the bi 


1 


expected to make 


Tension Buildup 


Buildup of tension between the air 
lines, manufacturers and the govern 
ment, over which type aircraft may be 
selected, hit a new peak last month 
when FAA Administrator E. R. Quesada 
told Congress that the CL-44 is th 
only existing aircraft which meets both 
the 
requirements outlined «by 
partment and FAA 

At the same time, Lockheed Aircraft 
Corp. announced it is surveying the 
airline market as a preliminary step to 


operational cost and performance 


Defense De 
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lesigning its C-133B Sup 
ift, oftered last 
Air Force Th 
new design cont 


of Rolls-Rovce T\ 


; whi h 


ron 21tC 
iTgo arc 


irlines and the 
the 


the a 
ompans 
ilso pow 
Boeing Airplane Co. produce 
esults of study on air cargo by 
Stanley Brewer of the Univer 
f Washington Brewer's eval 
f MATS ift 
that Bocing’s proposed swing tail « 
turbofan, the Boeing 735, 
it a lowe unit cost than an exis 
ing cargo plane. He termed the pure jet 
cargo plane ind the C-133B as the most 
profitable airplanes in terms of 
ginal revenue 

American Airlines earlier gave strong 
upport to the eventual purchase of 
Boeing’s turbofan 735 or cargo version 
of the Douglas DC-8. The airline 
1 CAB examiner in the Domesti 
Cargo-Mail Service Case that three sets 
of specifications for the Lockheed Super 
Hercules and revisions on the Canadair 
CL-44D failed to meet American's 
needs, but that the manufacturers wer 
continuing to refine their proposals 

Also mentioned last vear in the cargo 
iircraft field was the British made Arm- 


Cargo alrct necd 


can oper 


r work t 


a 


told 





strong Whitworth Argosy which has 
been discussed by both AAXICO and 
Riddle airlines. Vickers is working on 
a swing nose version of the VC .10 
While much of the air cargo indus 
try’s 1959 progress can be measured 
only in initial planning steps, the in 
dustry gained an important revenue ad 
vantage in the signing of a new five 
vear contract with the Railway Express 
Agency “Air Ex 
press’ agreement, signed last September 
provide a greater incentive for both 
parties, the airlines sav, with the agency 
uirlines sharing equally in nish 
Under the old 
wcrc 


Terms of the new 


ind the 
benefits contract 
the held re 
sponsible for all line haul operations and 
the for collection 
Both parties have an 
oie in express rat 
ind signing of the agreement has 
much of the increased 
realized by the ait 


ind 


provisions airlines 


gency ind deliver 


' 
ilso now qua 


setting the air 
he cn 


iven credit for 


llr express revenu¢ 
] 
lines last year 
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first 100 Boeing 
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transatlanti transpacifc ait ship 


reductions sched 
The 
rates was voted bi 


\i Assn., 


ind provides gencrally lower 


liberal system of weigh 


ping as a result of rate 
uled fo £0 otk t 
Pacific 


the International 
last fall 


, 


ite on 


int this vear 
first cut in 
Transport 
1 more t 
issincations 
Pan American 
hipments will double 
ct result of the new rates 
l'ransatlanti will be 
from 30-36% on a large variety of com 
modities by April 1. At the 
the airlines point out, maritime ship 
pers have announced a rate increase for 


the 


estimates its CUnent 
this vear as a 


lire 
il 


rates reduced 


same time, 


transatlantic service 
Consideration of the U.S. Post Of 
fice Department's “all up’’ mail pro- 
gram this year also holds great promise 
for cargo carriers once the proper ship- 
ping rates can be determined 
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Douglas j ' Convair Martin ; Boeing | Fair- Cur- Grum- 
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| DC-6 DC-7* DC-6} DC-4 DC-3 VBI0 V745 188 1649 1040: 749 540 440 340 200 404 202 707 377 F-27 C4* G-2 
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OPERATOR 












Allegheny 10 1 12 2 













American 






Bonanza 






Br arft 






Capital 






Caribbean Atlantic 


Centre! 






Contir ental 


Delta 








Eastern 






Fronti«r 






Lake Central 






Mackey 






Mohawk 


Natiora! 






North Central 






Norther vet 







Nort? west 7 23 12 8 6 e7 






Ozart 






Pacific 






Panacra 






Pan Ar erican 


Piedniont 






Resort 







Southern 






Trans-Texas 







Trans Wortd 







Uniter 






West Coast 


Western 







\Aa rico 






Acrovias Sud Americana 


Flying Tiger 






Ridctle 







Seaboard & Western 





Slick 


Alaska Airlines 






\Alaska Coastal 








\Aloha 


iCordova 





JElis 








(Hawaiian 







Northern Consolidated . 
IPacific Northern 3 - : | 
|Reeve Aleutian 2 2 ~ 
Wien Alaska x 1 - - : 
Total: Al Domestic and ; : we SER eo Role! 3 





international Aircraft 18 220 325 62 306 15 67 8 28 108 104 1 36.61220«(C46—ié«iG 9 6 2 34 33 15 1,827} 














*DC-7, -7B, -7C +OC-6, -6A, -68 111049, 1049C, 1049D, 1049G, 1049H *Cc4, CWw20T 
§ The two Come 707s used by National on this table are leased from Pan American World Airways & are included in Pan American's total. 
Compiled by AVIATION K from figures supplied by Federal Aviation Agency's Statistics Division, Office of Management Services. 
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Lack of Funds Slows Airport Expansion 


By Ford Eastman 


Washington—Airport modernization 
and expansion programs, already hard 
pressed to keep ‘pace with the growth 
in air travel, will fall even farther be- 
hind during 1960 unless legislation is 
enacted in this Congressional session 
to prevent a slackening of construction 

Che problem facing airport operators 
is not readily apparent to those outside 
the construction field because it in 
volves the long lead time necessary for 
planning airport projects before funds 
are actually obligated, a span ranging 
from three to six months 

The airport aid program, extended 
by Congress last vear, comes to an end 
on July 1, 1961. A new airport aid pr 
gram, therefore, could not be passed 
during the next session in time to per 
mit the planning of projects so that 
funds could be obligated when t 
become available on July | 

Last vear, for 
Airport Aid Act extending aid for 


vears at $63 million annuallv, became 


1 law on June 29, one day before the 
end of Fiscal 1959. Allocation of the 
funds made available was not completed 
until November. As a result, airport 
operators claimed that almost a 
f potential construction was lost 
cause thev could not determinc 
much money would be available or how 
it would be apportioned geographicalh 
Although Fiscal 1961 federal airport 
uid funds will not become available un 
til July 1 of this vear, allocation of 
the monev is scheduled for the begu 


ning of this month so that 
] 


ne 


example, the | 


rw 


planning can take place before fur 


become available 

Che only chance of preventing delay 
in the airport programs, operator 
tend, is to convince Congress that ther 
is an urgent need for action during th 
current session, despite its crowded 
calendar 

But aviation backers in both 
House and Senate are not planning an 
major aviation legislation for considera 
i lhev have told th 


ly not to expect such 


+} 
il 


tion this ve: 
dustry public 
tion 

Industri 
ire saving that they 
wait until] next vear before seeking 
legislation, not-only becaus« 


representatives, howe 


would prefer t 


necessa4r 
f the crowded Congressional schedule 
ut also because of the current Admin 
stration’s attitude on many bills that 
all for increased federal expenditures 
Last year, for example, the Senate 
imended and passed a bill introduced 


Sen. A. S. Mike Monronev (D 
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Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Florida 
Georgia 
Hawaii 
Ideho 

IMinois 
Indiona 
lowe 

Konses 
Kentucky 
Lovisiana 
Maine 
Marylend 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevoeda 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Caroline 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dekota 
Tennessee 
Texas 

Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 
Puerto Rico 


Virgin Islands 


Totals 


Total 


$22, 
37, 
22, 
5, 
200, 
30, 
12, 
2 
17, 
22, 
19 
S$, 
92, 
10, 
9, 
12, 
23, 
35, 
9, 
29, 
42, 
26, 
23, 
19, 
25, 
9, 


Needs 


Fiscal 1959 
Allocations 


063,000 
771,000 
354,000 
515,000 
994,000 
308 , 000 
503,000 


, 993,000 


723,000 
581,000 


, 890, 


954,000 
000 
000 

, 000 
000 
, 000 
000 
000 
000 
000 
000 
, 000 
,000 
000 


000 
000 
000 
000 
,000 
000 
000 


, 934,000 
, 659,000 
,764,000 
, 488,000 
, 144,000 
, 937,000 
, 110,000 
, 563,000 
8,026,000 
, 669,000 
, 186,000 
,095,000 
0,861,000 
, 132,000 
444,000 
0,113,000 
,705,000 


, 695,000 


$1,308,261 
1,957 ,877 
773,399 
566,649 
6,593,422 
300 ,627 
250,000 


1,832,878 
2,861,250 
2,875,000 
423,546 
5,315,414 
1,227,300 
1,836,555 
387 ,047 
858 ,063 
2,219,257 
254,600 
942,864 
720,660 
2,339,420 
1,750,000 
1,174,611 
2,629,162 
109, 591 
1,153,079 
999,945 
20,190 
723,000 
410,340 
1,613,306 
1,822,351 
143,989 
1,628,519 
1,938,871 
195,938 
6,918,974 








182,503 
116,534 
1,813,915 
3,368,522 
2,159,777 
237 ,000 
896,699 
1,147,081 
384,638 
1,430,750 
578,416 





1,060,500 


$72,452,290 











Fiscal 1960 
Allocations 


$595,830 
2,400, 686 
1,042,373 
279, 100 
6,169,737 
1,033,955 
797,095 
152,075 
1,332,427 
721,538 
1,000, 000 
199,393 
2,350,583 
634,652 
351,026 
19,865 

1, 486,697 
2,639, 110 
278,250 
330,883 
973,236 
2,324,150 
1,581,788 
1,044,817 
929,000 
46,080 
752,350 
95,576 
37,750 
592,200 
405,130 
4,333,450 
948,092 


2,432,059 
2,164,277 
461,145 
3,783,637 
143,925 
136,00 
74,643 
1,327,749 
3,199,468 
956,4) 
35,75 
452,000 
1,270, 68) 
449,071 
1,471,672 
125,227 
441,500 
197,944 


$57,022,257 
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Okla.) authorizing $465 million in fed- 
eral aid to match state and local funds 
for airport projects — the next four 
years. Threat of a presidential veto re 
duced this to $63 million a year fur two 
vears in conference committee 

Earlier, the Administration had said 
that the government should begin with- 
drawing from the airport aid program, 
leaving it to the states and local com 
munitics 

On the other hand, surveys have 
shown that when commercial jet trans 
introduced on domestic 
routes, very few airports were prepared 
to handle them with maximum cfh- 
ciency. Very few are fully prepared to 
although considerable headway 
has been mad 

At the present time, there are onh 
18 cities in the U.S. that can accom 
modate the new jet transports. By the 
end of this year, another 17 cities should 
provide the jets with sufficient runways 
to land and take off 

Neglected where’ considerable 
imounts of monev must be spent in the 
future, airport operators contend, 
parking ramps, turnoffs from 
pads, and baggage 


ports were 


day, 


ircas 


necar®r 
include 
runways, holding 
handling facilities 

\ Federal Aviation Agency 
of 3,000 airports pointing out desirable 
improvements showed that more than 
$1 billion would be needed from Fis 
cal 1959 through Fiscal 1962 to meet 
yet requirements and to prov ide parking 
lots, cocktail lounges, night clubs, 
theaters, private clubs, garages, hotel 
rooms, commercial offices or gamerooms 
facilities for which the present law 
pecifically prohibits the use of federal 
funds on a matching basis 

Since federal matching grants amount 
to only $126 million for a two vear 
instead of the $250 million 
desired by the industry, local fund re 
quirements must be doubled in order 
to keep the modernization and expan- 
on program on schedule 

This is unlikely because local com- 
munities, outside of the biggest metro 
politan often encounter 
difficulties in attempting even to match 
federal funds. If they are not matched 
the federal funds are withheld and the 
planned projects must wait 

Nevertheless, state and local govern 
ments provide more money for airport 
than does the federal 
government even though contributions 
upposedly are made on a 50-50 basis 
Nationally, federal participation ranges 
from 20 to 30% of total funds and on a 
major project in a metropolitan area fed 
eral participation can be as low as 5% 

\ major reason for this is that only 
o much federal money is available. 
Since requirements are usually more 
than twice the matching funds, the re- 
mainder must be raised locally. 


urve\ 


period, 


SCTIOUS 


iTcas 


mprovements 
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the FAA 288 


tories 


For Fiscal 1960, 
projects in the states and 
that would receive a total of 7,076,- 
702 in federal aid. State local 
matching funds would bring the total 
amount of expenditures for th 
$114,163,404, as compared 
$250 million needed annua 
the four-vear program to meet 
ments 

Of the $57 
federal aid, ‘ 
allocated for runwa\ 
$19.4 million, or 34.1% 
$9.5 million, or 
and the rem 
construc 


million p! iT 
21.6 million 


ind aprons 
land acquisition; 
lighting, marking, 
trol towers, clearing 
emoval, fencing, and road 
other than control tow 
In addition to federal n 
nstruction, the | 
quested $654 million for | 
of which a large portion wi 
the cost of air traffic and tl 
of navigation facilities 
control tower 
aviation Vortac) at 
20 instrument landing 
proach lighting for 89 


and 
mgs 


port 


13 airport 


units 


range radar facilities and 


dar beacons at 27 locations f 
trafhe. and 27 terminal 
trol radar 1} 


a TaGal cacons 


Exclusive pressurized rings... 
make a perfect metal-to-meta! 
a eee peooeins joints with 
poe cb, et 
and temperatures over | 
any joint, any shape, any size. 


Heavy Duty Re-Usable GASEALS Assure 
fer, More Efficient Static Joint Seals for 


MISSILES @ AVIATION @& HYDRAULIC & 
PNEUMATIC SYSTEMS @ DIESEL POWER 
MINING @ OIL DRILLING & REFINING 


... wherever high pressures and temperatures 
fight ordinary sealing methods. 


Write or coll teday for GHS Gaseal Bulletin No OWN | 


GENERAL HERMETIC SEALING com 


VALLEY STREAM, 
Viliey Steam $696 
GASEALS @ HERMETIC SEALING SERVICES @ MEGPOTS 
TOGGLE SWITCHES @ ELECTRONIC SUB-SYSTEMS 
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KOHLER | 


PRECISION & 
CONTROLS 


Relied upon for 
quality, 
engineering, 
workmanship 


Kohler Precision Controls include 
a wide range of valves, fittings 
and parts in various types and 
sizes for industrial equipment, 
automotive, aircraft and missile 
applications. Complete facilities 
in one plant, with unified super- 
vision, contribute to maximum 
control in manufacture, prompt 
deliveries. Ultra-sonic cleaning 
facilities. Air filtered to 10 mi- 
crons in area where hydraulic sys- 
tem components are assembled, 
tested and packaged. 


KOHLER CO. Established 1873 KOHLER, Wis. 
Send for catalog with complete data on: 


CHECK VALVES JET ENGINE PARTS 
Cone Type 
Soft Seat Type 
Swing Type 

PRESSURE RELIEF 
VALVES 


RESTRICTOR VALVES PLUG VALVES 


KOHLER or KOHLER 


AIR VALVES 
NEEDLE VALVES 
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AIR-:>FRANCE ~) 


WORLD'S FASTEST JETLINER / WORLD'S LARGEST AIRLINE 
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ANOTHER AIR FRANCE FIRST! 














THE WORLD’S ONLY JET TO JET SERVICE 
Between the U.S.A. and Europe, Africa and the Middle East! 


Never before has any single airline come so close to 
fulfilling the ultimate promise of the “Jet Age.” Now 
a traveler can speed overseas to Europe by Air France 
707 Intercontinental Jet and, without changing air- 
lines, continue throughout Europe, Africa and the 
Middle East by swift Caravelle Jet. This is truly the 
finest, fastest, most convenient service of its kind— 
Jet to Jet service on Air France. 

Exclusive “firsts” like Air France Jet to Jet service 


don’t just happen; they have to be planned. Early in 
1957, Air France laid the groundwork for this unique 
service by becoming the first airline to test and oper- 
ate Caravelles in Europe. Then, when the first Air 
France Boeing 707 Intercontinental Jet touched down 
at Orly Field, a fleet of pure jet Caravelles was ready 
to inaugurate Jet to Jet service! 

It is just this quality of leadership in planning that has 
helped Air France become the world’s largest airline. 
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AEROFLOT Tu-114 turboprop transport stands on taxiway at New York Internat 


Electra taxis in the foreground. 
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1al Airport at Idlewild as a Braniff Airways Lockheed 


Aeroflot Expands Traffic, Jet Experience 


Moscow—Russian civil air transportation turned its emphasis from jet-ag: 


showmanship to solid progress during 1959 as it chalked up record trafhe 


gains but made the fewest flashy headlines in several years. 
No impressive new Soviet transports were unveiled, and the astro 
if largely meaningless—percentage gains in passengers carried cont 


recede. 


before as four-turboprop I1-18s and 
I'u-l04Bs began to share trunkline 


l'u-l04As. 
The tate 
claimed a 45 


uirline 


Russian 


passengers 


owned 
increase in 


| 159. 


flown during wainst a 5 

ump in 1955 and 69% in 1957, Even 
the numerical 

handled last veat 


we I 


gain in passenger 
} 


approximately 3 mil 
ion—wa ihead of increases regi 
tered in am 

Acroflot had another reason for satis 
taction. The USSR’s Central Statisti- 
il Administration reported that the 
government's air passenger goal was ex 
1959. This means 


monopoly is 


previous ]2-month period 


ceeded by 6% in 
that the Soviet airline 
thead of schedule in its 
expand passenger air travel “six 
under the. nation’s Seven-Year 
nomic Plan (1959-1965) 


Total Traffic 


Total traffic on Russia’s domestic 
international routes in 1959 is 
mated unofficially at 10-11 million pas 
engers, compared with more than 55 
million for all U.S. scheduled airlines 
American carriers, while showing a far 
smaller percentage gain than Aeroflot, 
flew 6.5 million more passengers in 
1959 than in 1958. 


program to 
fold” 
} CU) 


ind 
esti 
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duties 


Yet Acroflot handled more business with greater efficiency t! 


An-10s and 100-passenger, 


with high-cost ‘Tu-104s 


pande d 


unprecedented ra 

By the end of 1959, 
ind An-10 serving 
of Aeroflot domestic tru 


mileage 


were 


Operating under a new 
nel-General | 
flot’s most 


vcar were the 


genv F. | 
publicized ach 
’ numerous fl 
ind turboprops from \i 
United States 

At one time during Pret 
chev’s U.S. visit, the shuttl 
ier Tu-l04 the R 
American capitals was tant 
scheduled operation 

The huge turboprop I) 
ing Khrushchev flew from M 
Washington in 12 hr. nonsto 
Washington to Moscow 
thereby justifying performan 
made for the airplane when 


between 


unveiled in November, 1957. A later 
transatlantic flight by an An-10 bear- 
ing gifts from Khrushchev to Pres- 
ident Eisenhower was regarded by the 
Soviet press as an unofficial proving run 
to demonstrate its ability to provide 
regular USSR-U.S. service at a later 
date 

I'u-114s, Tu-104Bs and II-18s were 
actively engaged during 1959 in making 
non-scheduled, prestige-building flights 
from Moscow to other parts of the 
world. 

I]-18s flew to such distant points as 
Mexico City, Baghdad and the African 
republic of Guinea. A Tu-104B partici- 
pated in a Canadian air parade at 
loronto. ‘Tu-114s, besides visiting New 
York and Washington, made appear- 
inces in Budapest, Paris, Peking and 
lirana, Albania 


Record Flights 


Both the 80- to 95-passenger [I-18 
and the 100-passenger Tu-104B set 
world records during 1959. 

An Il-18 carrying 15 metric tons flew 
1 2,000-kilometer closed course at an 
iverage speed of 447 mph. On another 
flight it lifted a 20 metric ton payload 
to an altitude of 39,370 ft. A Tu-104B 
carried a 25 metric ton payload to an 
altitude of 42,310 ft 

It also flew 15 tons over a 1,000-kil- 
ometer closed course at a speed of 631 
mph. 

Aeroflot officials have confidently pre- 
dicted another banner year for Russian 
air transport during 1960. They expect 
the number of persons carried by jets 
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AEROFLOT AN-10A IN U.S. 


and turboprops alone to doubk 
12-month period 

In January of this vear, Il-18s w 
xlaced in 
,500-mi. trans-Siberian run from Mo 
Yakutsk, giving the aircraft 
their first real test as reliable, long-hau 
transports. About the time, I]-18 
introduced on the Moscow 


Te } 
schedulec service on fh 


cow fo 


Sali 
were 
Bucharest-Sofia route 
stop proving run 
Cairo. 


ind made an 


Moscow 


from 


New Turbine Routes 


An-10s, whose 
service last vear was 
to the Ukraine and western Russia, wil 
be used in Siberia during 1960 on the 
Irkutsk-Yakutsk, Novosibirsk-Alma Ata 
and Khabarovsk-Magadan routes. Tu 
104Bs, which inaugurated commut 
type flights between Moscow and Len 
ingrad in April, 1959—skvrocketing 
trafic on the short-haul run 1,000‘ 
six months—will make longer trip 
both points to the Crimea this year 

Jets or turboprops will replace piston 
powered craft on at least a dozen route 
radiating from Moscow alone before th« 
end of the summer. These will includ 
runs to such northerly points as Mut 
mansk and Norilsk, both well above the 
Arctic Circle. 

A significant move will be to 
track” the existing trans-Siberian route, 
which now extends from Moscow 
through Sverdlovsk, Omsk, Novosibirsk, 
Krasnoyarsk and Irkutsk to Khabarovsk 
and Vladivostok, and is sometimes shut 
down during the winter for days at a 
time by bad weather. The alternate 
link, scheduled to open on a full-time 
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Although —turbine-powered 

ind long-haul services grab most of the 

Acroflot still flies ilmost 

half” of its passengers on local rout 
Acroflot officials have promised t! 

the four-turboprop Tu-]114—the world 


ittention, 


commercial transport—will go 


into regular service during the second 
quarter of 1960. The Russians expect 
the Tu-ll4 to fiv from Moscow to 
Vladivostok (5,000 mi.) and from Mos 


cow to Kamchatka, 


irgest 


+ 
r¢ 
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Pe tropavloy sk, 
5,500 mi.) nonstop 
Delays in putting the Tu-114 into 
scheduled operation have caused con 
siderable comment. The Rossiva (Ru 
sia) was slated to begin service by last 
summer, carrying 220 passengers in its 
tourist version, 170 passengers in the 
standard configuration, and 120 pas 
sengers in the intercontinental version. 


Recent reports indicated that the Tu- 
114 still had technical troubles involv- 
ing the gear boxes that transmit power 
from the 12,000 shp. engines to the 
contrarotating, 18-ft. propellers. 

Another Tupolev transport—the Tu 
124—is likely to share the spotlight 
with the Tu-114 in 1960. Initial reter- 
ences described the Tu-124 as a me 
dium-range aircraft with more-powerful, 
new-type engines designed by P. A 
Soloviev, who developed the turbine 
engines for the Mi-6, the world’s larg 
est helicopter. The Tu-124 is destined 
for “wide use’ on Soviet airlanes 

In Acroflot’s international operations 
turboprops will replace piston-enginc 
Il-l4s this summer on the Moscow 
Vienna, Moscow-Stockholm, Moscow 
Berlin and Moscow-Helsinki routes 
Frequency of existing jet service from 
the Soviet capital to Peking, New Delhi 
and Copenhagen will be increased 
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huttling from its downtown area 
the three capital airports: Vnukovo, Bi 
kovo and Sheremetvevo. Other impor 
tant Soviet cities slated for helicopter 
Perm (formerly Molo 
Sverdlovsk, Chita, Kra 
novarsk, Tomsk, Kemerovo, Novosibirsk 
ind Petropavlovsk, Kamchatka 
Russia program 
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tov), Irkutsk 


for de 
transpor 
tation wa implemented last December 
with the first public display of the twin 
otor Yak-24K “Flying Bus.” A com 
mercial version of the military's Yak-24 
“Horse,” the new craft has a range of 
248-621 mi., payload capacity of 5,82 
lb., and top speed of 112 mph. De 
luxe version will cight passen 
gers and a guide, while less pretentiou 
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configurations will accommodate 
Aiding the Yak-24K and Mi-4 
in passenger operations will be the 
coaxial Ka-18 and _ single-rotor Mi-l, 
both capable of carrying four persons 

Russia concedes that the continued 
rapid expansion of its air transporta 
tion system has brought on a wide 
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variety of growing pains. Pilots particu- 
larly have complained that “ground 
services have lagged behind advances in 
the air.” 

Long delays in putting the [1-18 in 
regular trans-Sikerian service stirred ac- 
cusations that the turboprop was being 
treated like “an unwanted child.” Pas- 
sengers, who never had such good air- 
line service before, are making increas- 
ing demands for even better treatment. 
Some have gone so far as to seek re- 
funds when flights are not on time. 

According to a Russian newspaper 
reporter, “We Soviet citizens have be- 
come accustomed to speed. After flying 
in a Tu-104 just once we don’t want 
to get aboard a piston-powered agg 
let alone a train. And if, while en 
route from one end of the country to 
the other, we are held up for even onc 
day, we let fire at the airline with a 
stream of recriminations.” 


Terminal Improvements Planned 

Heeding the complaints, Gen. Logi- 
nov promised that airport and airway 
improvements scheduled under the 
Seven-Year Plan would be rushed to 
completion. Last year, he pointed out, 
Moscow opened its third airport 
Sheremetvevo. Other cities such as Kies 
and Novosibirsk have received second 
fields to accommodate increasing traf 
fic volume 

“The airport terminal buildings we 
have planned in our country will in no 
way be inferior to those abroad, and in 
some cases will be supenor to them,” 
Gen. Loginov said. “They will be well 
equipped, and cach will be able to serve 
several tens of thousands of persons 
every 24 hr.” 

In Januarv, Loginov announced that 
construction would start “in the ver 
near future’ on a new termina! at Mos 
cow’s Vnukovo Airport that will accom 
modate an additional 2,000 persons 
Later, a separate international terminal 
with its own runways and “equipment 
with the last word in technology” will 
be built across the Kiev highway. “In a 
few years,” Loginov promised, “it will 
be difficult to recognize Vnukovo Air 
port ey 

As a further improvement to th 
Soviet capital’s ground services, Acro 
flot plans to start construction this vear 
on its new downtown passenger ter 
minal, which will provide complete in 
formation, ticketing and through-check 
ing of baggage. From this terminal, 
passengers will be taken to one of the 
city’s three airports by bus or helicopter. 

Major construction is also planned 
this vear at Novosibirsk, Khabarovsk, 
Irkutsk, Vladivostok and “dozens of 
other’ Soviet airports. Large appropri- 
ations have been made for improved 
airway and landing aids, weather report- 
ing service and repair bases, especially 
along the trans-Siberian route. 
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TRANS-CANADA AIR LINES DOUGLAS DC-8 


World Airlines Race to Fill Jet Seats 


The year 1959 was one of preparation for most of the world’s international 


airlines as they waited to receive the first units of their fleets of turbojets. 
With the extension of turbojet and turboprop services over medium and 
short haul routes in many countries, the piston airplane was fast fading from 


the prime trafic segments. 


With mass deliveries of the long-range Boeing 


and Douglas jet transports, the race to fill new levels of capacity in the high- 
speed aircraft will be under way this year. 
Some highlights of airline activities around the world as the industry moves 


into the full-scale age of jets include: 
Australia 


Qantas Empire Airways introduced 
Boeing 707-120 jet service on its round- 
the-world route last September and 
plans to increase frequency of service 
this vear. 

Australian international air servic 
route miles increased from 59,390 to 
62,365 during the year ended June 30, 
1959. International passengers em- 
barked totaled 90,659, up from 84,624 
Seat capacity was up 12.2%, load fac- 
tor down 3.2% to 57.7%. Passengers 
embarked in domestic service rose from 
2,151,613 to 2,265,872. Available seat 
miles were up 3.8% and load factor 
was up from 61.5% to 62.3%. 

Trans-Australia Airlines carried 960,- 
643 passengers during 1959, a 12% in- 
crease. 

Belgium 

Sabena Belgian World Airlines re- 
ceived the first of five Boeing 707-320 
jet transports on Dec. 21, 1959, and 
on Jan. 24 became the first foreign-flag 
airline to operate the big jets in trans- 
atlantic service. The airline also is 


172 


serving Leopoldville and Johannesburg 
with the jets. By April 1, Sabena’s 
transatlantic fleet will be ail-jet and 
during the peak season this year it will 
offer 17 weekly schedules from New 
York to Brussels. 

New York-Moscow service 
uled this summer with the 70 
Flight time will be less than 12 hr 

Sabena has ordered four Sud Avia- 
tion Mark 6 Caravelles, first order of 
the advanced version of the French jet 
Che aircraft will be delivered next year 

During 1959 the airline carried its 
250,000th passenger in the, six-year-old 
helicopter service. 

During the year Sabena became a 
member of Air Union—the association 
of four national airlines in Europe 
Other developments included additional 
sales offices in Europe, the Mideast 
and Africa, and expansion of its African 
routes. 


is sched- 
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Canada 
Canadian Pacific Airlines, taking ad- 
vantage of a new government policy 
breaking Trans-Canada Air Lines’ mo- 


nopoly on transcontinental routes, las 
May began service between Vancouves 
and Montzeal via Winnipeg and To 
ronto. Canadian Pacific put its 89 
passenger Bristol Britannia turboproy 
transports on the route, competing with 
l'rans-Canada Super Constellations 

Both of the big Canadian carriers 
have ordered Douglas DC-8s powered 
by Rolls-Royce Conway engines. Trans 
Canada planned to put its first jets inte 
transcontinental service this month and 
to begin transatlantic jet service in 
April. Canadian Pacific will not get it 
first jets until late 1960 or carly 196] 

Trans-Canada carried 3,209,197 rev 
enue passengers last year, up from 
2,785,523 in 1958. Load factor was 
66%, down from 69.3%. Other devel 
opments included inauguration of 
weekly service between Montreal and 
Vienna and extension of its Canadian 
and U.S. Vickers Viscount turboproy 
services. The airline was granted an 
extension of Boston-Halifax service t 
New York 

During 1959, Trans-Canada added 
four Viscounts to its lect for a total of 
49, added a 13th Super Constellation, 
and ordered a $3.5 million reservations 
system for 1961 delivery. 

Canadian Pacific planned to begin 
Montreal-Rome service via Lisbon this 
month, with the hope of extending this 
route to Bangkok and Hong Kong for 
a round-the-world service if govern- 
mental agreements could be made. 

Canadian commercial aviation gen- 
erally showed the effects of the new 
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government policy designed to increase 
competition and turn more government 
work over to the commercial carriers. 
Freer granting of licenses to charter 
operators included operators of ee 
helicopters and non-scheduled e 
ments. Commercial services were ex- 
panded in Canada’s northland. Ice re- 
connaissance in the Arctic during 1959 
was performed entirely by commercial 
carriers, and they also are providing 
airlift support to the U.S. Air Force in 
the Newlands area. 

Earnings of scheduled Canadian car- 
riers for the first nine months of 1959 
totaled $142,289,000 on gross operat- 
ing revenues, up from $124,289,000 
during the same period of 1958. Rising 
expenses, however, held the net oper- 
ating income to $3,110,000, compared 
with $2,580,000 for the first nine 
months of 1958. 


France 


Air France has begun transatlantic 
jet service with Boeing 707-320 equip- 
ment between New York and Paris. In 
April, the carrier poy to begin polar 
route service from Los Angeles with the 
jets and to open jet service from Chi 
cago the same month. At that point 
Air France's transatlantic services will 
be all-jet. 

Jet service over Air France's Paris- 
\nchorage-Tokyo route was inaugurated 
Feb. 16 with weekly schedules. Shorter- 
haul routes in Europe, the Near East, 
and Africa increasingly are being served 
by the Sud Caravelle jet. The airline 
carried more than 150,000 Caravelle 
passengers from opening of service last 
May through December, 1959. 

Air France carried about 3 
passengers system-wide last year 
flew 2,268,110,000 passenger-miles 

Renegotiated bilateral agreement 
with the U.S. gave Air France its polar 
route and extended the route of Trans- 
ports Aeriens Intercontinentaux from 
Tahiti to the West Coast via Hono- 


million 
and 
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lulu, linking the French car with 
Air France in a round-the-world route 
TAI has ordered two DC-8s and | 
Acromaritime de Transport, France's 
largest private airline, has ordered an- 
other two. 


mon 


Germany 


Lufthansa German Airlin« 
its system-wide trafic by 2 
1959 total of 692,400 passeng 
expects a deficit for the yea 
$10 million, biggest loss sinc: 
war resumption of service. ( 
on the North Atlantic by car! 
ators, cabotage position, 
American service fare reduct 
among the reasons cited for 
financial showing. 

Lufthansa plans to inaugurat 
jet services this month with } 
Frankfurt flights, operating t! 
707-420, of which the airlir 
dered five. In May, Lufth 
to activate its San Franc 
polar route with jet servic 
transatlantic jet flights from 
Its European services will be | 
Viscounts and Convair 440 
ing 720 medium range jets at 
for delivery next spring and v 
on Middle East and Sout! 
runs. Its 1649A Super Cor 
now on the North Atlant 
shifted to Far East service 

Lufthansa’s system pass 
factor in 1959 was 
53.2% The 
North Atlantic passengers | 
from 54,413 in 1958 
freight business was up 44 
carnage up 29% 
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British Overseas Airwa\ 
tended its de Havilland Con 
over many routes during 
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lantic service with these jets, originally 
set for early 1960, now is expected to 
begin in April. 

The BOAC Comets are now flying 
to all six continents, flying Montreal- 
London and New York-London; from 
London through the Near East, India, 
Hong Kong and Tokyo; to Australia and 
South Africa from London; from New 
York to Nassau and Jamaica; and from 
London to South America. At Tokyo, 
the Comet flights link up with BOAC 
Bristol Britannia turboprops which 
cross the Pacific to San Francisco and 
continue to New York. 

British European Airways — to 
begin service in April with its first pure 
ict, the Comet 4B, over its London- 
Moscow route. First deliveries of its 
Vickers Vanguard turboprops are ex- 
pected in April and the aircraft will go 
into high density service to the conti- 
nent in July. 

BEA’s net profit for 1959 was about 
$5,600,000 after a 5% payment on capi- 
tal to the British government. Traffic 
was up 20%. Airline inaugurated Lon- 
don-Moscow service last April and has 
experienced a load factor ol dens 58% 
on the route with its Vickers Viscounts, 
which will be replaced by the Comets, 
making the service nonstop. By next 
fall, the last of BEA’s Douglas DC-3s 
will be phased out and its equipment 
will be entirely turbine-powered. 

Among the developments expected 
this year in BEA’s operation is forma- 
tion of a consortium arrangement with 
Olympic Airways of Greece. This will 
cover several Mediterranean routes and 
will involve the use of three of each 
carrier's Comet 4Bs. 

With a new lower-fare structure go- 
ing into effect in Europe this year, BEA 
expects another 20% increase in traffic 
over its routes. 


Holland 


KLM Roval Dutch Airlines will enter 
transatlantic jet competition April 9 


MEXICANA DE AVIATION S.A. COMET 4C 
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with weekly Douglas DC-8 service be- 
tween New York and Amsterdam. The 
Dutch airline has ordered 12 of the 
jets, will increase to daily schedules on 
April 25. KLM also ordered 12 Lock 
heed Electras, most of which went into 
service last year. 


India 


Air India plans to make its debut in 
transatlantic May 14 with the 
inauguration of Boeing 707-420 service 
between New York and India. Deliv- 
eries already have begun of Air India’s 
order of four 420s 

Initial transatlantic 
total three weekly in each direction 
over two routes: New York-London 
Paris-Rome-Cairo-Bombay and New 
York-London-F rankfurt-Geneva-Beirut- 
Bombayalcutta. 


Italy 


Alitalia continued to expand in 1959, 
its second full year of operation after 
merging with LAI. New services last 
vear included Rome-Karachi-Bombay 
and New York-London. On the North 
Atlantic, passengers totaled 45,371, up 
from 26,425 in 1958. Cargo on the 
route was up 129% to 1,685,725 Ib 

During 1959, Alitalia became a mem- 
ber of the four-airline Air Union 

The Italian carrier expects delivery 
of the first six Rolls-Royce Conway 
powered Douglas DC-8s in April, with 
transatlantic service starting in June 
First service with the Sud Aviation 
twin-jet Caravelle is scheduled to begin 
in May. Alitalia has ordered eight of 
the French jets, which will be used in 
European and Mideast services. ‘The 
airline’s DC-7Cs will be phased off th 
North Atlantic and will serve such 
routes as South America and Africa 

Service between Montreal and Italy 
will be inaugurated this month, and 
other routes will be extended to include 
Prague, Cairo and Amsterdam. 

Alitalia expanded its sales offices in 
the U.S. during 1959, opened offices 
in Montreal and Toronto, and enlarged 
passenger facilities at New York Inter 
national Airport. 

Gross revenues before taxes for 1959 
totaled $56 million. 
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Scandinavia 


Scandinavian Airlines System has 
scheduled its inaugural trans-Atlantic 
DC-8 service for May 1 between New 
York and Copenhagen. By October, 
units of the seven-plane DC-8 fleet will 
be operating over the airline’s U.S 
West Coast-Europe polar route and 
over its Copenhagen-Anchorage-Tokvo 
polar route. 

SAS has put six Caravelles of a total 
order of 11 in service and has carried 
more than 80,000 passengers in the 
French jets since inauguration of service 
last April. 
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I'wo Convair 600s also have been 
ordered by SAS. The carrier's present 
fleet includes 14 DC-7Cs and 20 Con- 
vair 440s in addition to its jets 

SAS gross revenues during the year 
ending last Sept. 30 totaled $106.7 
million, an increase of $1.2 million. 
Passengers carried during that period 
totaled 1,590,000. 

Spain 

Iberia Airlines of Spain has placed 
in order for three Douglas DC-Ss and 
hopes to inaugurate transatlantic jet 
service late this year. The airline pres- 
ently flies Lockheed Super G Constel- 
between Madrid-New York- 
America 


South America 


South American carriers have 
introduced jet service to the United 
States. Aerolineas Argentinas, the Ar- 
gentine state airline, put de Havilland 
Comet 4s in service between Buenos 
Aires and New York and on a South 
Atlantic route to Europe. Varig Air- 
lines of Brazil flies Sud Aviation Cara- 
velles between New York and Rio de 
Janeiro and Sao Paulo 

'ranscontinental S. A., the Argentine 
private enterprise airline, has dropped 
its order for four Convair 880 jets, 
which had been scheduled for 196] 
delivery. Real Airlines of Brazil has 
reduced its order of four 880s to thre« 
Delivery is scheduled in July, 1961 
Varig’s order of two Boeing 707-420s is 
firm and delivery is expected in July 
1960. Panair do Brasil has ordered four 
DC-Ss for delivery this vear 


Japan 


lations 
South 


I'wo 


Japan Air Lines expects to offer tran 
pacific jet service in DC-8 equipment 
by late summer, serving San Francisco, 
Los Angeles and Seattle on the U.S 
West Coast. The airline has ordered 
five DC-8s 

JAL expanded its services last vear, 
idding the Seattle and Los Angeles 
points to its route and opening new 
routes in the Far East. The carrier 
operates nine weekly round trips be 
tween Tokyo and the U.S. with DC-7¢ 
ind DC-6B equipment. 

Last month an agreement was con- 
cluded with Air France for joint oper- 
ation with JAL over the polar route 
from Europe to Japan. Under the agree- 
ment, Air France 707-320s will carr 
JAL insignia as well as its own. Japa 
nese stewardesses will also be used 
When the Japanese airline’s own DC-8s 
go on the route in the spring of 1961, 
the two carriers will operate under a 
pool agreement with revenues shared 
on a prorated basis. A similar arrange- 
ment will apply later on the southern 
route between Japan and Paris or Lon- 
don. This pool service will probably 
begin in late 1961 or early 1962. 
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AIRCRAFT QUALITY 


The precision meshing of gear teeth in 
aircraft is the expected —but the precise 
meshing of Fenn facilities and personnel 
to meet rigid or unusual gear require- 
ments is welcomed...and often 
unexpected. Fenn not only offers you 
ultra-modern gear tooth facilities (spiral 
bevel, too) and highly skilled personnel 
—but a willingness to tackle the tough 
ones shoulder to shoulder from engi- 
neering to final inspection. The Fenn 
Manufacturing Co., Newington, Conn. 


Perhaps you would like 
to take a look at Fenn 
through our Facilities 
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Nose cone ablation materials undergo test in arc 
wind tunnel at Avco Research Laboratory. Ceramic- 


type material (center) was used on the first Thor 
Able nose cone recovered successfully after re-entry. 
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or fizzle? 


Make sure .. . with reliable Kaylock miniatures 


Missile Designers: here's the most 
fizzle-proof locknut line ever 
developed for missiles: Kaylock e 
miniatures, They're super-light, 
small in envelope, real misers when 
it comes to taking up space 
They're vibration, heat and 
corrosion-resistant, too. Their 
reliability is insured by Kaynar’s 
rigid production process controls. 
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Miniature 2-lug anchor nut 
Service Temperature: 500 F. 
Material’ Carbon Stee! 
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Miniature 2-lug floating anchor nut 
Miniature short lug anchor nut Tensile Strength: 160. 000psi 
Tensile Strength: 160,000psi Tensile Strength: 160.000psi Tensile Strength: 160,000psi Service Temperature. 500 F 

Service Temperature: 500 F Service Temperature: 500 F Service Temperature: 500 F Material Carbon Steel 

Material: Carbon Stee! Material: Carbon Steel Material: Carbon Steel Nut and basket) 


Miniature 1-lug anchor nut Miniature corner anchor nut 





MF19058 MK1031 MK2031 MK3031 MK4031 
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Miniature deep c'bore 2-lug 
floating anchor nut 

Tensile Strength: 125. 000psi 
Service Temperature: 500 F 
Material: Carbon Steel 

(Nut and basket) 


Miniature 2-lug c’ bored 
corrosion-resistant anchor nut 
Tensile Strength: 125, 000psi 
Service Temperature: 900 F 
Material: A286 Stainless Steel 
Non magnetic) 


Miniature l-lug c' bored 
corrosion resistant anchor nut 
Tensile Strength: 125, 000psi 
Service Temperature: 900 F 
Material: A286 Stainless Steel 
Non magnetic) 


Miniature corner c' bored 
corrosion resistant anchor nut 
Tensile Strength: 125,000psi 
Service Temperature 900 F 
Material: A286 Stainless Stee! 
Non magnetic) 


Miniature short-lug c' bored 
corrosion resistant anchor nut 
Tensile Strength: 125. 000psi 
Service Temperature 900 
Material: R286 Stainless Steet 
Non magnetic) 
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Miniature right angle floating 
anchor nut 

Tensile Strength: 160,000psi 
Service Temperature: 500 F 
Material: Carbon Steel 

(Nut and basket) 
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Miniature 2-lug floating c' bored 
corrosion-resistant anchor nut 
Tensile Strength: 125.000psi 
Service Temperature: 900 F 
Material; A286 Stainless Stee! 
(Non magnetic) 








KAYNAR MFG. CO., INC.—KAYLOCK DIVISION 
Box 2001, Terminal Annex, Los Angeles 54, California 
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Miniature right angle floating 
corrosion resistant anchor nut 
Tensile Strength: 125,.000psi 
Service Temperature: 900 F 
Material: A286 Stainless Stee! 
(Non magnetic) 
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Reduced height 6. point 
corrosion resistant nut 
Tensile Strength: 125.000psi 
Service Temperature: 900 F 
Material: A286 Stainless Steel 
Non magnetic) 
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Miniature Gang Channel 
Tensile Strength: 125, 000psi 
Service Temperature: 500 F. 
Nut Material: Carbon Steel 
Channel Material: AlSi321 
Stainless Steel 
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U.S. Missiles 
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U.S.—U.S.S.R: Satellites and Space Probes 


Initial Altitude Inctination 
Launch Lifetime Dimensions (in Weight mile Period to 
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Name Origir Date or End length x dian min Equator 
degrees 


Periges Apogee Desi 
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U.S. Research and Test Vehicles 


CATEGORY 


Satellite Vehicles 
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GOES LONG 
GOES STRONG 
GOES ECONOMICALLY 


PRATT & WHITNEY AIRCRAFT'S NEW JT3D TURBOFAN ENGINE INHERITS THE EXTRAORDINARY 
RELIABILITY OF ITS PREDECESSOR, THE J-57 TURBOJET, PROVEN IN 6 MILLION HOURS OF FLIGHT. 
AT THE SAME TIME, IT SETS A NEW HIGH IN THRUST AND A NEW LOW IN FUEL CONSUMPTION. 


The new JT3D turbofan has the same 
basic design as the JT3 (J-57) and JT4 
(J-75) turbojets powering 9 out of 10 
Boeing 707 and Douglas DC-8 jetliners 
and many military jet aircraft. Func- 
tionally, the difference is the addition of 
the fan and provision for a secondary 
flow of air. The reliability has not 
changed because the basic engine design 
has not changed. But the addition of the 
fan has effectively increased the thrust 
and decreased fuel consumption for 
greater operating efficiency. It is simply 
a case of the most reliable jet engine in 


its class getting even better. 

By comparison with its predecessor, 
Pratt & Whitney Aircraft’s new JT3D 
turbofan raises take-off thrust by 42%, 
boosts climb thrust by 23%, and pushes 
maximum cruise thrust up 13%—all this 
while cutting down cruise TSFC by 13%. 

The JT3D, flying since July, 1959, has 
met or exceeded all performance guar- 
antees and estimates and has successfully 
completed its 50-hour military test. Mili- 
tary prototype deliveries have been 
made. Military production deliveries 
start in June, commercial in July. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connect 
A Division of United Aircraft Corporation 
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U.S. Gas Turbine Engines 


Avco Manutacturing Corp. 
Lycoming Division 


Strat ford, Conn 


Boeing Airplane Co 


Seattle, Wash 


Continental Aviation & Engr’g. Corp. J69-1 
Detroit, Mich Jaa-T 
T5i-T 
Mode 
M ode 
Model 

Model 32 

Model 141 


Curtiss-Wright Corp. J65-W-5 
Wright Aeronautical Division J65-W 
W ood-Ridgor, N. J J65-W 


General Electric Co 
Aircraft Gas Turbine Division 
Evendale, Ohic 


Smaii Aircraft Engine Dept. 
Lynn, Mass 


Garrett Corp 
AiResearch Mtg. Co 
Aoi 


Phoentr GTC 


GTP70-2 


GTP225I 


General Motors Corp J33-A-4 
Allison Division J71-A-2 
Indianapolis, Ind T56-A 
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T56-A-0 
T54-A 
§91-D1 
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Solar Aircraft Co. 


San Diego, Calif 
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Abbreviations: * . Approximate 
AC J—Axial-centrifugal turbojet | 
ACS — Axiai-centrifugal shaft turbine 
AFP — Axial-flow turboprop 
CF 3— Centritugal-fiow turbojet 
CS Centrifugal shaft turbine 





AFF — Axial-flow fan 
Eshp. Equivatent shaft horsepower 
Lh. t. Pounds thrust 
Shp Shaft horsepower 
Basic engine 
Aft. Fan 
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Leading Foreign Gas Turbines 








Designation 


CANADA 
Orenda Engines, Ltd 
Malt 


GREAT BRITAIN 
Blackburn & General 
Aircraft, Ltd 

Brough. E 





Bristol Siddeley 
Engines, Ltd 
; k 








De Havilland Engine Co. 
| Utd 


D. Napier & Son, Lid 
Lond 


Rolls-Royce, Ltd. 7 Sax 
Derby 500 Th 
000 
500 | 
000 Tt 
000 | 
1.250 It 
Afterburr 


von RA 5 ‘ 
¢ } ¢ 0 775 ' ¢ $2 DH 


) 500 It 


‘ 
A 

4 
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Avor 
Awe 
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Conway RCo 

Conway RCo. 12 

Conway RCo. 15 BPJ + 4 | 18. 500 I 7 DC.& 

; 250 tt 5 Vickers VC.10 
Caravelle 7 


250 it 


7,500 it toeing 707-420, Dt 


000 Tt 
2.750 it 
2.010 th. t 


VTOL engine: Short 3. 1 


100 Th. t DH 121 

Dart Mk I 540 eshy 12 5.5 } Viscount 700 & 900 
Dart Mk. 51 ( , 2 4 7 1,740 eshr 
Dart Mk. 511 , 2 4 ; 1.720 eshr 
Dart Mk. ! 890 exh 
Dart Mk 990 eshy 


Fokker ‘Fairchild } 
Viscount 806 
Viscount 810. 





Abbreviations: axial-flow gas generator cri centrifugal-flow turbjoet pounds thrust 
a Annular axial-flow turbojet cre centrifugal-flow turboprop Lb. /hr./Wb. thrust 
ACF J — axial-centrifugal turbojet axial-flow turboprop eshp equivalent shaft horsepower Lb./hp./hr. 
ACFP — axial-centrifugal turboprop bypass turbojet ghp gas horsepower Lb. /hr. 
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iT 
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Turin 





Dart Mk. 526 
Dart Mk 

Dart Mk. ! 
Dart Mk 

Dart Mk 

Dart Mk 

Dart. RDa. 10 
Dart Mk. 541 
Tyne RTy. 1 
Tyne RTy. 11 


| Tyne RTy. 12 


Avon RA. 29,3 
Avon RA. 20,6 
Avon RBI46 


Atar £3 
Atar E4 
Atar ES 
Atar G2,653 
Ater O#8 
Atar 090 
Atar 0 


M.D. 20 Viper 
M.D. 3OR 


Palas 
Marbore I! 
Marbore V! 
Gourdon 
Galazo 
Artouste |! 
Artouste |!! 
Astazou 
Turmo Ill B 


| Turme Li ¢ 


Palouste IV 
Astazou 
Kastan 
Palouste V! 


4002 001 
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3,387 Caravelle 3 


1,851 


851 
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250 = A.W. 650 Preightcoach. 
260 H.P. Dart Herald 

273 Fairchild F. 27 

250 Viscount 833 

269 | Grumman Gulfstream. 
240 1050 Alize 

323 

323 Viscount 840 

220 Vanguard 

124 Vanguard 

220 § Canadair CL-44 


491 Caravelle 6 
Military Engine. 





851 


196 Bristol-siddeley license 
761 M.D. 30 with afterburner 


748 


158 








Abbreviations 
A Annular 


auial-flow gas generator 
auial-flow turbojet 


rifugal-flow turbjoet 
trifugal-flow turboprop 
valent shaft horsepower 


pounds thrust 
Lb. /hr. Ib. thrust 
Lb. hp. hr 


axial-flow turboprop 


ACF) arial-centrifugal turbojet 
by pass turbojet 3 rs<epower 


ACFP _ axial-centrifuga! turboprop Lb. hr. 











ALLEGHENY 


ALLEGHENY AIRLINES NAPIER ENGINE CONVAIR 540 
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ond personnel for weld 


WELDING. Heliarc welding joins port 


ng ore governr 


DRAWING. This gyro cover is drawn in a single operation 
a port which consisted of welded components 


DOW FABRICATION PLANT SAVES WEIGHT, TIME, 
COSTS ON ICBM COMPUTER HOUSINGS 


Working closely with the customer, Dow engineers 
suggested design modifications for a three-deck com- 
puter housing that yielded improvements in both 
production and application. 


Over-all production costs were lowered 20°7-30°% 


compared to the original design. Per-unit tooling 
costs were also lowered. The new design resulted in 
better load distribution and increased interchange- 
ability of parts. Delivery schedules were speeded. 


The use of magnesium permitted a weight savings of 
approximately one-third, weld joint efficiencies of 


85% and more, and excellent resistance to thermal 
shock. The high damping capacity of magnesium 
alleviates vibration considerably. 


Because we are working in both magnesium and 
aluminum, The Dow Metal Products Company can 
offer the best solution to weight problems. Dow's 
experience, plant facilities and quality control system 
have helped many firms solve tough application 
problems. Production capacity is now available for 
fabricated parts and assemblies of magnesium, alumi- 


num and other metals. 


For more information contact your Dow Sales Office 
or write today for illustrated brochure describing 
Dow fabrication facilities and services. THE DOW 
METAL PRODUCTS COMPANY, Midland, Michigan, 


Merchandising Dept. 1040X3-7. 


<> = THE DOW METAL PRODUCTS COMPANY 


DIVISION OF THE DOW CHEMICAL COMPANY 
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U. S. Reciprocating Engines 


Aircooled Motors, inc. 


Syracuse, N.Y 





444-100-183 
6A4-150-53 
6A4+-165-B3 
6AG4-185-B12 

6A 4200-6 
6V4-200-C'32', (33 


Direct 
Direct 
Direct 
G 632:1 
Direct 
0335-5, 4 € Direct 


6V6-246-8 16F' 0425-1 ‘ Inrect 


6V-335-A, -B 
6VS-335 


Aveo Manufacturing Corp. §= | 0-235-41 


Lycoming Division 


Stratford. Conn 


Continental Motors Corp. 
M ushegon, Mich 


Pratt & Whitney Aircraft Div. 
United Aircraft Corp 
Rad Hartford, Conn 


Wright Aeronautical Div. ; 
Curtiss-Wright Corp 
Weed-Ridge, N. J 





0.296. D2 
0.320-A2B 


| 0.320-82R 
| OS4O-ATA 


O.300-A1A 
0-300-B1A 
0.900-C2B 
O.540-F 185 
VO.SSLALA 
VO-43+-AlE 
VO-546-BIB.-BIf 
GO-A3S-CTB24 


| GO-490-8 1 A6.-B1D 
| GO490-G 1A6 


GO-490-6 186 


| GO480-G2D6 


GS0-490-B1A6 


Direct 
Direct 


Direct 
lhrect 
Direct 
Diver 
Dire 
Dire 
Dives 
Dives 
Direc 
Three 
Direc 
Dire 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 


GOS0-490- 8 1B6 (0-480. lo Gear 


GS0.496- 8106 
GSO-490- 82 D6 
0.$640-A1HS, AICS 
80.580. 418 (O-580- 
1) 50-490-AT AG 
1MO.360-ATA 


0.200-A 
G0-900-4, B & | 
1.470 
10-476-D, E & F 
ABS-8 

CR5-121 
(90-121 
0.300-A, 8 & C 
OATO4 
0476-11 
oO476.J 

O-470-K 
0476-1 
0.470-M 
PSO-526-A 
()80.526.4 
0470-4 
O-4706-15 
F-185-9 

E-225-4 


R2000- 15 

R2000 2D1345 
R200. HS 
R200 B4 
R2800-CH 16 
R2800-B 17 
R2800-—B2 
R2800-° HS, 4 
R2800- "R15, -oW 


740C 1SKBD1 
S26 9H D345 
SIAC TAC AD 


| S63C7BAI 
| AATCISDE! 


MICGHD! 
MOCTRAI 


| MTCVHE), 2 
| S7IC7BAI 
| &77TCISDA! 


S7STCISEAIL 
MOH GHE!, 2,3 
MGCVHD! 
G2STCIRDA!I 
932TCISEAI 
O57C7BAI 
MACOHE2 
O7ZTCIADAI, 2 
O7SC 18C BI 
O77COH D1, 2 
OR2CGHE! 
OSSTCISEA! 
GARTCISEA? 
OROCVHE12 
OICOHE! 
OISCOHE! 


OSITCISEA! 
ORITCIREA! 
GOOCTBAI 

GORCOHE!, 2 


Gear 
Gear 
Direct 
; Direct 
Gear 
Direct 


R3350-75 
R1820-76A 
R3IRS0.260 | 
Ri 300-14 


R 1820-10 
R1300-28 

R 1820-82-82 4 

R 1300-3 

R3350-34 
R3350-32W 32 WA 
R1820-84, 844, 4B 
R1 820-86 
R3450-9 | 
R3950-38 


RiSW-A2WA 
R 1820-88 
R1820-00-00A 
R3350-42 


Rad 


tad 


) 300 


500 
2,500 
), 500 


2,600 

500 
2.500 
2,500 
>, 500 
2,600 
2,600 
2,400 
2,500 


eo. fo eer eer 


“PPT eam 


DP Wd 3 de S Ge eo 


dm de GS GS OS ae 


500 
500 
500 
500 
000 
000 
000 


100 
000 

00 
000 
600 
000 
000 
500 
000 


5, 500 


100 
500 
100 
500 
si) 
300 
500 
500 
300 
600 
400 
300 
700 
700 
500 
500 
500 
500 


500 
700 
300 


500 


‘3 


RRA DEE 
Ss Bs Fs Fs Pee. < 


35% 


145 
ox 
130 
145 
145 
130 
145 
130 
145 
145 
145 
145 
145 
145 
145 
145 
oN 
115 145 


@ SPECIFICATIONS 


50 
55 





Ho Horizontally 


opposed Radial 


Vortically 2299804 


! For helicopter installation. 
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HUCKBOLT’ FASTENERS 


NEARLY 50% INSTALLED WEIGHT SAVING. . - 
POSSIBLE WITHOUT STRENGTH PENALTY 


ie 


bis 


= 
= 
“> 
> 
= 
= 


P 
, 


Bs 
& 
= 





ai 


— 
2 


Titanium Huckbolt Fasteners meet today’s advanced 
design requirements with these desirable features: 


— 
w 


High strength at elevated temperatures. 
Low weight to strength ratio. 

Positive mechanical lock. 

High shear and tensile strength. 
Excellent pull-together. orn 
Uniform installation with high tensile preload. Ai-tonsion-type 


Huckbolt Fasteners 


Self-sealing design. 3 and 4 
P . : SAL-Shear-type 
Maximum structural integrity. Huckbolt Fosteners 


Easy removal without work damage. Onekali tien taiitodien tindaaine 


For complete information—write or call licensees: 


AIRCRAFT / MISSILE DIVISION 
VOISHAN: STANDARD PRESSED STEEL COMPANY 
MANUFACTURING COMPANY $ 


A division of PHEOLL MANUFACTURING COMPANY 
3 b , . MANUFACTURING COMPANY 
ems <a Oe 2480 Bellevue Ave., Detroit 7, Mich. Jenkintown, G5 Penneylvente 


(Licensee) 
(Licensee) 


Licensed under Huck patents No. 2,527,307 2,531,048, 2,531,049 and 2,754,703 
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@ SPECIFICATIONS 


U.S. Personal and Business Aircraft 








Basic Data | ; Performance 











ke, model 
rating, ea. 


Manufacturer Designation 
and Address 


takeoff), ft. 
FAA field length 





Max. height, 3-pt 

Gross wing area, sq. ft 

Normal gross wt., tb. 

Normal fuel capacity, gal. 

Max. speed, mph. 

Landing speed, mph. 

FAA field length 
landing), ft 

Max. range, mi. 


Over-ail length 
Weight empty, ib 


Aero Design & Engr’. Co Aero ( ommander 500 
Rethany, Okla Acro ( ommander 0h 
Aero ( ommander 6804 

720 Alti ‘ruimer 


Aircraft Marine Engr'g. Corp A-l Auser 
lif A-2 Avocet 


Van Vuys, Ca 


Bee Aviation Assoc. inc Queen Hee 
San Diego, Calif Honey Kee 


Beech Aircraft Corp 
Wieheta, A 
Bonanza (150 
Twin Bomansa (DOO 
Travel Aw (105 
Bonanra (M35 


Debonair 


Call Air, inc 4 
iften, W A 


Cesena Aircraft Co 
Wichita, Aanee 


Champion Aircraft, inc 


co] 


Downer Aircraft ind. inc 
4{lerandria 


Fletcher Aviation Corp 


Resemead, Ca 


Forney Aircraft 


Grumman Aircraft Engr'g Corp. 


Helio Amcraft Corp 
W 

Lake Aircraft Corp 
Lockheed Aircraft Corp 

M arietia 
Mc Donnell Aircraft Corp 
Myers Aircraft Co 
T mech Meck 
Mooney Aircraft, inc 

A Tea 


Piper Aircraft Corp 


‘ on, I 


Stits Aircraft 


Riverside, Ca 


Tavilorcraft, inc 
Conway, Pa 


Transiand Aircraft 


Torrence. Cali f 


Trecker Aircraft Corp Trecker 166 "3 3 5” 280 5.1 f 340 hp. 232 
Milwaukee, Wis Gull Amphibian (L- } 7” 27 270 hy 
Gull Amphibian (L-2 g } 2 7°27 $615 2 A1A6 @ 340 hp 190 
i I 
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eked | 
FOR THE 


DIAMONDS-—SIGN 
OF FINISHING 
QUALITY 


Like This? 


Ainsworth Precision Castings Co. 
Springfield, Tennessee 


Complete system for Zinc plating and Iridite—designed, fabricated, installed 
and serviced by Allied Research to turn out auto window channels, gear shift 
and directional signal components. 


Here’s what Allied Research did to give Ainsworth “Turn Key” service: 


1, Planned the entire layout and operational 6. Set up procedures for regular qualitative 
details. testing of coatings and solutions. 


2. Recommended and presented complete 7. Executed an extensive training program 
cost analysis of processes, equipment and for operators. 
supplies necessary . . . and furnished them. 8. Entire operation completed ahead of 
schedule even though overall construction 
was badly delayed by weather . . . produc- 
tion personnel merely turned the key, and 
started operations. 
Planned and constructed a complete PROCESS ENGINEERING SERVICE can help you. 
waste disposal system for treating cyanide Whether you vaquive © angie plese 6° equipment 
venetian a or a complete system. Write for complete details. 
' Let us quote on your plans for renovation or new 
Installed 14-station zinc-IRIDITE auto- installation .. . call your Allied Field Engineer. 
matic, 12-station zinc barrel line, and a He’s listed in the yellow pages under "Plating 
still line. Supplies”. 


Reconditioned existing equipment and 
integrated it with new equipment to make 
the installation both economical and 
efficient. 


Allied Research Products, INC. 4004-06 cst MONUMENT STREET » BALTIMORE 5, MARYLAND 
BRANCH PLANT: 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 
West Coast Licensee for Process Chemicals: |. H. Butcher Co. 


Cheiel ond tee | QED | QINID*| CEIID*| @LID?| CIID 


chemical Processes, Anodes, , . 
Rectifiers Equipment, ond Supplies for Metal Finishing Chromates Coatings Brighteners Supplies Equipment 


Circle Number 194 on Reader-Service Card 





U.S. Civil and Military T 


ransports 


@ SPECIFICATIONS 





Manufacturer 
and Address 


Boeing Airpiane Co 
Renton, Wash 


Convaw Division 
General Dynamics 
Corp 


Douglas Awcraft 
Co. inc 


} 


Fawctiid Aircraft 
Division 

Fairchild Engine & 
Aircraft Corp 


Grumman Aircraft 
Engr. Corp 


Lockheed Aircraft 
Corp 

Marietta Ga 
Divisior 


Burbank, Calif. Div 


Basic Data 


Cargo capacity tb 


Maximum speed, mph 


mph 


speed, 


Best cruise 


ng speed, flaps and 





Prototype 
Wet engine 
Ory engine 


Squadron 





aircrat!’ ordered for USAF Special Mission 


DC-6 DC-7 series production discontir 


after total of 1,041 
Drone launcher 


of all models 


bust 


FAA fix 


Dimensions 


Maximum still-air range, mi 
Weight empty, Ib 

Maximum gross weight, Ib. 
Maximum landing weight, Ib. 
Overall length 

Maximum height 


O82 190.000 175.000 
640 258 000 185.000 | 
LL ooo | 

m4 i) ie 


iv 





Combat radius, includes four-hours loiter 
Photographi: survey missions 

U. S. Coast Guard search and rescue version 
Design study dropped when Caravelle licensed 








OE TO OEE Ct tne 


a 


BOEING 707-720 DELIVERY LINE 


BRANIEF Catrnations! AXA 


peseccece’ poo ee 
ya 








U.S. STOL & VTOL Aircraft 











Curtiss-Wright Corp 
Santa Barbara, Calif 


Bell Aircraft Corp 
Buffalo, N.Y 


Bell Helicopter Corp 
Port Worth. Tec 


Bensen Aircraft Corp. 
Raleigh, N.C 


Chrysler Corp 
Defense Ops. Div. 
Detroit, Mich 
Collins Radio Co 
Cedar Rapids 


Convertawings, inc 
Amitynille, N. } 


De Lackner Heli- 
copters, Inc 
Mt. Vernon, N 


Doak Aircraft Co., inc. 


Torrance, Cali 


Fletch-Aire, inc 
J 


ewtorn 


Helio Aircraft Corp 
Norwood, M 


a 


Hiller Aircraft Corp 
Palo Alte, Calif 


Kaman Aircraft Corp 


Bloom field. ( 


Lanier Aircraft Corp 
on WJ 


McDonnell Aircraft 
St. Lows Me 


Leonard Mueller 
Eau Claire, W 


Piasecki Aircraft Corp 
f 


Philadel pra 


Robertson Aircraft 
orp 
Pt. Worth, Tex 


Ryan Aeronautical Co 


San Drege 


Sikorsky Aircraft 
Division 
United Aircraft Corp 
Stratford. Conn 
Spacetronics, Inc 
Washington, D. ( 


Vanguard Aircraft Air & 
Marine Corp 
Paoh, Pa 


Vertol Aircraft Corp. 
Morton, Pa 








i 
j 

















1,800 2,540 1 Con. Artous 


400 hy 


Ae AS Viper 
S8GE Jase 


3.490 4,700 1 P&aW Roa 


0 «46502 M 


250 SOO 1 Met 


110 2,000 3.30 11 


wm) > 














Flight demo. with 57m 
recoillems rifle 

VTOL flight cycle May 24 
1958 

Twie 


2 & luselage 


jets at cach wingtit 
> 


2m tail 


Rotor diameter 23 ft 


Piret flight Aug 


to univerm ties 


Duct rotates 90 deg 
Projected weapons cartier 


no production 


Testhed for USA! 


“ing e-blade 
rotor 
Projected 


range 
Teathed ba 
Teathed. Wing-t 
rotor-props 
test phase 


Numerous conv 


made 





Military definition of VTOL aircraft is one which can 
clear a 50-ft. obstacie 50 ft. from start of takeoff; STOL 
aircraft is one which can clear a 50-ft. obstacle 500 ft. 
from start to takeoff. Many VTOL aircraft can also 
function as STOL types, carrying Migher payloads in 
latter configuration. Army-Navy-Air Force VTOL and 
STOL projects embrace wide variety of propulsion and 
lift schemes. Most are iest beds providing flight 
research data for future ope ‘ational vehicles. 


Abbreviations: 


All. 
AS 
Con. 
GE 
Lyc. 
NA. 
Paw 


Allison 

Armstrong-Siddeley (now Bristol Siddeley 
Continental 

General Electric 

Lycoming 

Not applicable 

Pratt & Whitney Aircraft. 


Kiek haefer 
Rolls-Royce. 
U. S. Army Flying Platforms; dimension 
span) is width of vehicle 
* Hovering ceiling in ground effect. 








AVIATION WEEK, March 7, 1960 











@ SPECIFICATIONS 


U.S. Civil and Military Rotary-Wing Aircraft 





Beli Helicopter Corp 


Pew AT 


Bensen Aircraft Corp 


B-antly Helicopter Corp 
na Aircraft Co 


8] an Melicapter >. Inc 


Gyrodyne Co. of 
America 





Hiller Aircraft Corp 


Huvhes Aircraft Div 


Kanan Aircraft Corp 


Kellett Aircraft Corp 
4 


Mc Donne! Aircraft 
Cerp 


Recublic Aviation Corp. \ 


Sikorsky Aircraft 


Verto! Aircraft Corp 


Powerplant 


/ 
| 





e |g! 
jt 


100 10,850 238 Art 
400 10,850 238 Arr 
154 Inetru 


211 Cor 


Hi 


z 


100 


30 All-meta 


260 Modified YH-4 


450 
400 
100 
Turbia 


Chinook 





Allison 

Aircooled Motors 
Continental 
General Electric 
Lycoming 


t & Whitney Aircraft 
action Motors 


eported 
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USSR Military and Civil Aircraft 


FIRST-LINE AIRCRAFT | 
STRATEGIC BOMBERS 
Tu-20 
Tu-16 
TACTICAL BOMBERS [I-28 


1l-30 
Tu-14 


FIGHTERS | 


HELICOPTERS 


TRANSPORTS 


SUPPORT AIRCRAFT 
BOMBERS 


TRAINERS 


Type 37 


Bison 
Bear 
Badger 


Beagle 


Blowlamy 
Hosur 
Back fin 


Faceplate 


Fitter 


Farmer 
Fish pot 


Fishbed 


Flashlight A 
Flashlight B 
Flashlight 


Freese 


Cal 


Madg 


300 , 000 


250 000 
330 000 
150,000 


«NK&Al ty 


« M-209 tj 


t) @ 35,000 Ib.t 


— | 


nuclear @ 70,000 Ib.t 
Lulko tj. @ 19,500 tb. t 
to. @ 12,000 eshp 
Lulko tj. @ 19,500 th.t 


RD-45 tj. @ 5,000 Ib.t 


ti. @ 17,000 bb. ¢ 
VK-1 t). @ 5,000 Ib.t 
tj. @ 17,000 Ib.t 


al 


xial t). @ 272,000 tht 
axial tj). @ 


22,000 tb.t 


axial tj). @ 8,000 tb.t. +aft 


axial tj. @ 22,000 Ib. t 


ASh-26B @ 575 hy 
ASh-82V @ 1.700 hb 


Sol. @ 5.000 Ib.t 


ASh-82B @ 1.430 hy 
ASh-2B @ 1,600 hp 


2 ny 


ASh-421A (@) 1,000 hy 
NK tp. @ 4,000 eshy 

@ 4,000 eshp 
NK&AT tp, @ 4,000 eshp 
AI-14R 

ASh-S2FNV @ 1,850h; 


ASh.827T @& 1.900 } 
NKA&AI to. @ 4,000 eahy 
ASh-S2FNV @ 1,850 hy 
M-209 t) 14.880 tht 
15,000 It 
12,000 


12,000 


Nuclear bomber prototype, credited 
to designer V. M. Myasishchev 

E\uipped for aerial refuechng 

Range about §,000 mi 

Comparable to Boring B-47 


Satelite production and une 


5i-deq wing eweephack 

Navy torpedo bonber 

Experi nen ttotype flew summer 
1957, W<deg wing sweepback 


Opera tronal 
petiter to MiG-21; not in pro 
juction, used area rule 
Low-aet slab tail: 3,000 in service 
Delta. 54-in. tailpipe dia. all-weather 
vaducteon 
ynpetition to Su-15; not in produc- 
“taodard operational all-weather 
fighter 
Light bomber 
the n praduction 
levelopment & D made 
aft. & radar fire « 
b ted all-weather capa- 


ontrat sys 


« wrodection and aer: mini- 
15.000 helt 

Rance 400 m 

M:-1T development 

Aeroflot uses 10-place Mi-4P 

New FAI 100% 1m 5 
mph; has carried 24,000 Ib. payload 
to 7.500 ft. alt 

Yak-24K 


apeed record 


bush erat civil execut 
for Aeroflot 

ravial rotor, 4 pamenger 

stial rotear 
mtial rotor, 2 paeengrr 
Holds FAI altitade record 

Awesult transport. Aerofot (reighter 
a5 u. “se, An-10A 
13 ke An-10 


6 pamengrts 


artes 100 


CC rech 


’ developmen 
w cmth 
ateenge? Vvermor 
10) pemeengers. 2,400. range 
Ta-4 development (Boeing B-29 coy 
AO range. 1.088 mi 
70 passengers: Tu-1048 carries 100 
2.000. nonstop fallload ranger: 3 
pateengere let class, 100 tourat 
Mowow-N Y ity with 


100 praanengere 


nonstop capab 


medium range transport 
built Douglas Dt 


ng bost similar to Mart 





Abbreviations 
AM_-A. A. Mikulin 
An-—-0. K. Antonov 
ASh -A. D. Shvetsov 
" ay Hyushin 
AIA. Ivchenko 
Ka Nicolai Kamov 





La—Semyon Lavochkin 


Rotor diameter 
M 

MiG Artem Mikoyan & 

Gurevich 


Mil Mikhail Mil 
NK —-N. D. Kusnetzov 


Motor ‘old designation 


Mikhail 


Sol -Soloviev 
Su Pavel Sukhoi 
t}] -turbojet engine 
tp —turboproo engine 
Tu -Andrei Tupolev 
VK—V. Kii nov 


Yak Aleksandr Vakoviev 


aft. afterburner 
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Foreign R 


CZECHOSLOVAKIA 
echosiovak Aircraft 
Works 
Prague 
FRANCE 
Sud Aviation SE. 31% 


j 


80. 122) 
Sb. 2200 


“hb. 3140 


Hebe op- Arr 


rar 


GREAT BRITAIN 
Gristo! Aircraft, Ltd 


Fairey Aviation, Lid 


Hager, Muddlesez 


Westland Aircraft, Lid 


“erwe | 
£ 1-Saunders-Roe P. 631-1 
P. 531-2 


P we 


ITALY 
Grovann, Agusta 102 


Galiaral« AZ10IG 


103 


Aer Lualdi 


Fiat Aviation Division 


+ 
i 


NETHERLANDS 
Nederlandse Helicopter 
Industrie NV 


Papendrecht 


POLAND 
Aircraft Construction 
Center 


“ dni 


WEST GERMANY 
Cart F. W. Borgward 


Bremer 


Botk ow-Entwicklungen 
Ottabrunn Re Munchen 





Heli-Baby j ; ’ Praga DH 


Alouette I] 
Dyno 
Pelee 
Alovette II} 


Cirhel 


Mrbe! 


Rotedy ne 56-70 104 
Rotadyne i”) ” 
W horl wind 

W idgeor 

— 

W estinans 

WASP 

WASP 


Skeeter Mik 


Kolbri | 


Ko 103 


7,200 370 Military, civil models 


@ SPECIFICATIONS 


| 
| 
' | 


,940, 93) In production in Otro 
| kovice 


800 346 Republic licensee in US 
310) Republic licensee in U.S 


Prototype. First flight 
6 10/59 


050 13, 250 483 Tandem rotors 


735 Kaman is US licensee 
460 Prototype 


000 300 Many civil and military 
versions 
£00 310 Version of Dragonfly 
Sik. 8-51 
000 390 Royal Navy ASW 
207 Prototype 
260 Main rotor 350 rpr 
252 Main rotor 400 rp 


206 Main rotor 340 rpm 


300 First flight 2/3/50 

280 Data based on design 
estimates 

280.Also versions of Bell 
4176 &J 


Series production 


185 Two-blade rotom 


45 Agriculture 


217 RedesignedSM-!, Polish 
version of Mil Mi-1. 
161 


250 Production follows 2nd 
prototype 


280 Trainer 
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Formsprag over-running clutches 
are used by a missile manufac- 
turer in an auto-pilot to provide 
two output speeds from a single- 
speed, reversing power source. 
These sprag-type clutches trans- 
mit more torque per cubic inch 


Another Formsprag precision 
product is the Rev-Lok device. One 
of its current applications is the 
positive and accvrate positioning 
of flap actuators. Rev-Lok devices 
transmit driving torque in both 
directions of rotation and instantly 


speed without roter rotation. 
Acceleration of motor causes 


clutch to engage smoothly and 
without shock to rotor. 


stop all feedback torque—there is 
ne: backlash on output side. 


Formsprag flight-weight 


precision power transmission products 


Current applications of Formsprag precision power 
transmission products include: auto-pilot, gas turbine 
starter, landing gear actuators, seat ejectors, missile 
fins, ammunition feeders, air compressors, etc. 


Designing more and more 
performance into less and less 
space is a constant engineering 
problem in aircraft and 

missile programs. 


Formsprag engineers are constantly helping to solve 
missile and aircraft torque transmission problems. 
Perhaps they can be of assistance on your program— 


let’s talk about it. "Registered Trademark 
8565 


Formsprag’ precision power 
transmission products are 
constantly meeting this challange 
for flight-weight designs that deliver 
more torque per inch per ounce. 


RMAISPRAG 


23615 HOOVER ROAD...DEPT. 111 
WARREN (DETROIT), MICHIGAN 


Precision Power Transmission Products 


200 Circle Number 200 on Reader-Service Card 





ARGENTINA 


t : 


f 


AUSTRALIA 
Commonwealth Awcraft 
Corp. Pty. Lid 


Vv } 


Government Aircraft 
Factories 
, Acrmer He 


vy } 


BELGIUM 
Avions Fairey S.A 


BRAZIL 
Sociedade Construtora 
Aeronautica Neiva, Ltda 

k \ Fates 


} 


CANADA 
Avro Aircraft Ltd 


Canada Ltd 


YW 


The de Havilland Aircraft 
of Canada, Lid 


EAST GERMANY 
Vereinegung Volkeeigener Haade Hi. 152 
Betriese Flugzeughau I ’ 
/ } 


FRANCE 
Societe Boisavia 
R i 
S.A. des Ateliers d Aviation 
Louts Breguet 


KH 


Generale Aeronautique 
Marcel! Dassault 


5, Qua ( ‘a 


Fabrica Militar de Avienes ! Huanquer: 


Mirage 
Mirage [11-1 


Mirage I\ 


Communaute 


@ SPECIFICATIONS 


Leading Foreign Aircraft, Military and Civil 


13,700 2 1.4. 19 R El Indio @620 
he 

6,900 1 R-R Derwent 5 @ 3,600 
th. t 


5.200 41.4. 16 FE) Gaucho @ 450 
hr 
3.8702 0-320 @ 150 hy 
0-320 @ 150 hr 


1P4W ROSS-AN?2 @ 450 


R-R Avon 26 @ 7,500 lt 


P&W Wasp 53H14i € 


1P&aW @ 450} 
1 PAW @ 600 he 
2P&W @ 1,450 hy 


Type O14 @ 6,045 lb. t 
2 ASh-82T @ 1.900 hy 


1 SNECMA 4LO2 ¢ 


1 R-R Dart 21 @ 1950 shy 


1P&W R2800 CA 18 @ 
2400 hy 

iP&W R200 CK 16 @ 
2400 hy 

R-R T 

4 Turbor 
400 hy 

41 GE TSS ¢ 


SNECMA Atar 101-G 


AtarS @ 


SNECMA Atar-0+1 
sepr. engine @ 13,225 It 
SNECMA Atar-@ 
sepr. engine @ 13,225 lb 
SNECMA Atar-9 @ 
13.225 It 
Turbomeca Kastan @ 
7h he 





Cruise Speed 





Approximately 
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LEADING FOREIGN AIRCRAFT, MILITARY AND CIVIL 


Hure!-Dubois : Transport 
outs de Vervieres ¢ 
Meudon. Villa 


Seine-ct-Dise 


Societe des Avions Max 
Hoiste 
11 Rue Gosset, Reims 
Morane-Sau!nier 
} £5 Rue Volta 


Nord Aviation, Societe 
Nationale de Constructions 
Aeronautiques 

12 bas Aven 


Paris 


Potez Air-F ouga 
0 Rue Miromess 


Pan 


eta 


SNECMA 
] Bou 


Par 


Sud Aviation 
id evar 


GREAT BRITAIN 
Sir W. G. Armstrong Whit- 
worth Aircraft, Ltd 
Baginton, Nr Coventr 


Warwickshire 


Auster Aircraft, Lid 


Blackburn and Genera! 
Aircraft Ltd 


5 yn 


Bristol Aircraft, Ltd 


The de Havilland Aircraft 
Co., Ltd 


lath ‘, 


The English Electric Co., 
Ltd 


said Meee, Greed 
London, W.C 





2002 Wright OR2C00HE1 @ 
1,525 h 

2,002 Wright O8209HE2 @ 

1,475 hp 

21 PAW R-O85 @ 444 bhp 

2“ Bastan 111" Turbomeca 


‘ 86 eahy 


| Potes 6 DOZA @ 240 hy 
rh. Marbore IT @ &&0 
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LEADING FOREIGN AIRCRAFT, MILITARY AND CIVIL @ SPECIFICATIONS 


Fairey Aviation, Ltd Gannet ABW. Mk. 3 Bs Pi ? ‘ 1 BS Double Mamba @ 
Ha fiddlecez i 3,875 eshp 
Gannet AS. Mk. 4 t ! ; j : : 15,069 21,000 1 B-S Double Mamba @ 
3,035 eshy 
Gannet T. Mk. 5 5 i 1 BS Double Mamba @ 
1,035 eahy 


Delta 2 f 5 c 1 R-R Avon 


‘ 4,520 th. t 


Folland Aircraft, Lid Ghat Mk 1 : c 6,750.1 BS Orpheus 7 
° tham pt 
wn poh Cinat Tramer I 4 24 ‘ 5 7,435 1 BS Orpheus 
t 


Gloster Aircraft Co. Lid Javelit Tre 0 tu 2 B.S. Sapphire 6 @ 8,300 
‘ te } t 


Sapphire 7R @ 


Handiey Page, Lid 


i R-R me 


vu " 
9.000 2 R-R Dart 
500 2 4.5 the 


Mawker Aircraft, Lid 
j 21@ 8,000 


h . 


RA2® @ 


RA21 





Hv it) Aircraft, Lid 


Lavoas'wre Airera ft Co, Lid 


F_%. Miles, Lid 
' 


1) Ooo 


Scottish Aviation. Ltd 


Short Brothers & Harland, 
Ltd 


t. GTS 10-520 ¢ 390 
Bristol Ory 


heus 
5 R-R RBIOS 


Vickers-Armstrongs 700 \ : r ‘ . 2 1 R-R Dart R. Da. 3 Mk 
Aircraft, Ltd 506 @ 1540 tehy 
‘ acount r ‘ : ‘ 1 R-R Dart R. Da. 6 Mk 
Mi @ 1740 tehy 
i R-R Dart R 6 Mk 
510 @ 1740 tehy 
+ R-R Dart R. Da 
Mk. 525 @ 1990 tehr 
141.0004 


299 000 


200 series 
# R-R Avon RA. 28 Mk 
204 @ 10,000 It 
1 R-R Avon RA. 7R Mk 
114 @ 9,450 Ib. t 
BS Olympus 


ITALY 
Industrie Meccaniche 
Acronautiche Meridionali- 
AERFER thter 5 5 1 R-R Derwent+! R-R 


Va Naple Soar 


1 R-R Derwent 9 @ 3,600 


Construziom Aeronautiche 23.8104 Al. Leonides Mk 
5083 2) @ 470 hy 


Giovanni Aqusta 
f 3. S10 48SNECMA128@! 


Ca f rallaral r } 
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Fiat-Divisions Aviazione 3. 91 Fighter 
reo pret, 2 


Tw 


Aeronautica Macchi 
c | k 
3] Vv sla 


METEOR-Costruzioni 
Aeronautiche 
Tries 


Nardi S.A. per Construzioni 
Aeronautiche 
‘ to F 


Milay 


Partenavia Construzioni 
Aeronautiche 

4croport , 

Milan 


Piaggio & C., Societa per 
Azioni 
Via Antonio Cecch 
Genoa (43 


Progetti Costruzioni 
Aeronautiche 
Strada A. N. Pavese 
Milan (} 


Aviam ilano Costruzioni 
Aeronautiche 
Via Macedonwo M 
Vilar 


JAPAN 
Nihon Aeroplane Mfg. Co. Y 
Ltd 


- 
SA Tam 


Minato fh T . 
Fuji Heavy Industries, Ltd 
Vv ru yohs Ch »~K 


Mitsubishi Heavy Industries | 
Reorganized, Ltd 
Aircraft Dept 

Cc la- kh 


Ch 


NETHERLANDS 
Roya! Netherlands Aircraft 
Factories ‘Fokker 


S-hi phol-Zuid, Amat 1” 


Orpheus 
2 14850 


Orpheu 


Orpheus 


5.000 It 


74iF 


R-R Dart RDa 
Sit @ i7 
> R-R Dart RD 


52 
R 
5 c L720 
2 R-R Dart RDa. 7 Mk 
‘ P 


528 @& 2,105 eahy 


> R-R Dart RDa 
Sil ¢ 1.720 « 
R-R Dart RD 


525 @ 2,106 eahy 


» 1.720 
Dart 7 Mk 
> 105 ahy 


J 
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4 


sb 


Mk 
or 


M 


R Dart RDa. 6 Mk 


Mk 


” 


AT 


R-R Dart RDa. 6 Mk 
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SPAIN 
Construcciones C201 Aleotan 
Aeronauticas, S.A 


Calle del Rey Francine C.202 Halron 
Wadrid (8) 
C-2028 Haleon 
0-207 Azor 
C-1131 Bucker 


C127 Dormer 


Acronautica Industrial, $.A. AISA 1-115 
Placa de las Cortes, 2 
Madrid 14 |AISA L-11B 
AISA 
AVD.120C 
AISA 
AVD-12 


La Hispano-Aviacion, $A. HA-100-F 1 
Calle San Jacinto 102-108 


HA-100-E1 


HA-200-R1 


SWEDEN 
Svenska Aeroplan 
Aktebolaget 


homng 


Draken 
Draken 


Seandia 


SWITZERLAND 
Pilatus Fluyrevyereke AG 


Wane, ucerne 


WEST GERMANY 
Aero- Jodel 
‘ Pl ugceugha alert 
Sd eniah-Meienetaties 
Dornier-Werke GmbH 
; y 


ivrickhthaten a B 


Scheibe-F lugreugbau 
GmbH 


mew haw 
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12,125 2 Enmasa Sirio 7E-C20 @ 
080 2 Enmasa Beta B-il @ 
775 hp. 
270 2 Wright Cyclone R/ 1820 
56 @ 1300 hy 
2 Bristol Hercules 730 @ 
2,040 hp 
1 Enmasa Tigre G-N-A @ 
125 hp 
1 Lycoming GO-480- 
BiA6 @ 274 hy 


Enmasa Tigre G-IV-B 
@ 150 bhy 

ontinental (90 12F @ 
95 bhy 

Continental O-4706-A @ 
225 bhp 

Ennasa Tigre G-IV-B 
@ 150 bhy 

Wright ¢ lone 
O57C7BAI @& 800 hy 
Enma Beta B-4 @ 
he 


755 
Turboneca Marbore 
11A @ 880 tb. t 


Sven. RM-2 @ 6,175 
b. t 
Sven. RM-S @ 9,500 


RM4 @ 15.000 


Sven. RM-S @ 9.500 
th. 
sven. RM4 @ 15,000 


RR RB.146 @ 13,200 


b. t 
P&W R2180-E1 @ 
1.800 hy 
0435-A @ 190 hp. 
0435-A @ 190 hp 
(360 @ 180 hp 
RM4 @ 15,000 


I GO-435-C2A @ 2600 
hy 

Lye. GSO-480-A7-A6 @ 
440 hy 


Cont. A-65. 8 @ 65 hp. 
Cont. C-90, 12F @ 95hbp. 


1 Con. O.470-K @ 230hp 

I Lye. GO-I80-B1A6 @ 
270 hp. 

2 Lye. O-540-AlA @ 2250 
hp 

1 Con. C9O-12F @ 95 bhp. 

1 Con. 0200-A @ 100 bhp. 

1 Lye. O-235-C'1 @ 115 bhp. 
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The “Doubting Thomas” who ques- 
tions the practical value of today's 
space shots is answered by a grow- 
ing list of useful satellites... 

Just as a military need for radar 
helped you have TV sooner, so you 
can expect peacetime benefits to come 
from rocket and missile research. 

Space probes have already rev 
our concept of Mother Earth’s figure. 


Now geographers suggest maps made 











How a 

satellite 

will change 

the shape 
sof your world 




















by camera from a cartographic satel- 
lite. It would give us the first con 
pletely accurate map of the world—a 
project of major value in defense. 
While the map-making satellite is 
still to come, a rocket that can orbit 
it—the Douglas Thor—is already 
called “‘workhorse of the Space Age.”’ 
It has been successful in more than 
90% of its firings. It boosted the first 
nose cone recovered at ICBM range, 
and is already deployed at NATO 
sites abroad. Now the Douglas Delia, 
NASA’s advanced research version 
of Thor, is ready to probe even deeper 


into space. 
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Write-Offs Swell As Industry Diversifies 


in the business—dropped below those 
of general industry (AW Jan. ,18, p. 
New York—If 1959 was the year of the great write-off for the aviation  1()). 
industry, then 1960 should begin an era of reaping the returns—mayb« rhe comparable figures, using the 
One executive of a major aviation company ran down a list for Aviarion — third quarter of 1959 computed on an 
Week of half a dozen projects his company had developed with its own funds. nee — 96m 
" ‘ . “1: é naustry—'.0 . 
They covered a full technological spectrum from business and military utility ze pesteraiiiay an . 
aircraft applications to space and each one seems to fill a reason “~ market Comparing the thied quarter of 1959 
need, But cach one is tagged with a question mark: Will it ever be ordered vith the came quarter of 1958, the in- 
in enough quantity to make any significant contribution to profits? 


By William H. Gregory 


dustry’s profits declined 42%. 
Ihe industry, which has invested al- causing some wrv looks t Various reasons are given for the drop: 
t $2 billion of its own funds in re phrases as “the soaring sixt contract cancellations and stretchouts, 
ind development and_faciliti Douglas Air ni shift to more low-profit R&D contracts 
end of World War Il, has last month to from higher profit production contracts. 
to pour such vast sums back varavelle jet transport at a4 Tougher competition may be the big- 
iness because of its gen- mit itself » ne hi iT gest factor of all, affecting volume as 
lume of sales levelopmer rogram t jet ~—well as profits. More companies are 
the 12 major airframe I I nN fighting for less business, as indicated 
for 1959 sales call for a ndustry’s I t by the falling backlogs of yeTOSpace 
little changed from 1958's $7.3 companies noted by AIA—to $12.1 bil- 
iccording to the Aerospace In- ng lion as of Sept. 30, 1959, from $13.2 

Assn of having less to rein it the end of 1958 

ties and Exchange Commission Boeing President William M. Allen 
sures for a broader area of the indus summed up the situation graphically 
try juarterly estimates based on a rs to the New York Society of Security 
sampling if different companies for 59 pared wit 105 for Analvsts: 
each period—show sales of $9,146 mil- the same perio vea “Five or six years ago, a competition 


lion for the first three quartess of 1959 1, 
Assuming fourth quarter sales on the 
ime level, this would make for a 
total of approximately $12 billion 
Whether the industry can maintain 
this volume to underwrite its R&D 
costs, which may or mav not begin to 
abate this year, is a dilemma that is 
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broa 
of $147 millios 
ters, indicated a 
under $20 million 
For the first time in 


decade, the industry's p1 
worth—that is, the return « 
invested by stockholders or f 


for Air Force business might have drawn 
10 or 12 firms; today when we go to 
Wright Field or the space agencies, we 
find upward of 30 or 40 firms compet- 
ing for major and minor contracts. In- 
cluded in that group will be the auto 
producers, the major electrical firms, the 
principals in the electronics industry, 
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CONTAINER FOR A POLARIS, THE NAVY'S FLEET BALLISTIC M 


... It’s a job for Zenith Plastics 


This missile container, approximately 30 feet in length, makers. A case made of it would be 25% lighter than if 
was originally planned for other material. Zenith engineers made of steel, at a cost 3 less. And Zenith has R & D 
proved that resin-bonded glass fiber could do the job better. projects th: nve adv: ven more dramatic 
And here you see the first reinforced plastic w nd sti - Zenith thri' } Kind of gress. We've learned to 
ture ever made on so large a scale. form resin-bonded glass fiber i virtually every shape and 

Time after time, Zenith has been able to demor ate th size. And to turn out precisi mponents on 
superiority of reinforced plastics over other materials —in line basis. Almost always, the use of reinforced plastics 
strength, lightness, thermal qualities, and in actual cost results in simplified design and more economical tooling 

For example, Zenith has developed a “magic million” Isn't this modern material just the thing for the 


jlastic structure ideal for rocket motor cases. It now has a vonent you’re interested in? We'll be glad to talk it 
I 


strength-to-weight ratio in excess of 1,000,000 inches. the with you and give you all the facts about our 
“magic million” that has been sought for years by missile engineering, and production 


a production 


com 
over 
researt h, 
capability 


WER ja=NiTrH PLAstics ComPaANY 


J 1600 West 135th St., Gardena, Calif., Subsidiary of Minnesota Mining and Manufacturing Company &> 
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ind of course, the principals in the air 
craft 7 


Ther 


business 
not 
lef 
ler wa Allen pointed out, 
must fall by the way 
h idded, the 
Minuteman ass 


newer pt 
Bocing embh 
do not involve anvthing lik 
tion cffort or dollars that Boe 
B-32 contracts did. 
likelv to be falling sales 
companies—and in 


sot 
ODS 


. 
stimates, exclud 


Fiscal 196] 
ing R&D uk ke 
@ Aircraft spenditures 
7 in 1960; new 


mudget ‘ 
into 
SH ()? 


wh 
billion 
mopar vith S6.¢ bhi 


nal authorit 


$4.75 billion com 

pared with $6.14 billion in 1960 

© Missiles—cxpenditures of $3.47 billion 
1961 compared to $3.50 billion in 

60: me bligational authority $3.82 

billion pared to $3.24 billion in 
1960 


Individual Effect 


By looking at a few companies indi 
idually, the effect of heavy 


nd varving approaches to changing 


writc-offs 


markets can 


1 whok 


litar nd mmmercial 
pplied industry as 

© Boeing Airplane Co. 
More than $134 million had been 
irged off on Boeing’s 707 com 
it the end of 
impany was cautioush 
timating delivenes in 1960 would 
impr its net earnings picture. But 
\llen expressed serious concern that 
further charges for product improve- 
necessary to keep 


; the 


] ; 


mercial |} program 


J and th 


night be 


ment 


AVIATION WEEK, March 7, 1960 


nough money in the 
ense budget to support all the pro- 


Fur- 


70 
60 


5 On, 
40 


NDUSTRIALS 


. 


30 


pr nt t 


e Douglas Aircraft Co. 


LD . hich | in 


harge 
which 
ven?ors 
spent 
the i 
las meth 
centt 


+} 


f handling 
m in the 
ind the 


rik oft 


the 


1@ prog! 
th tr 
turn 
ba bef 
With 
ning t 
DC-S8 } 
for th ‘aravelle agr 
of the DC 


sick 
the dri 
parent 
Militan 
ing for Dougla 
proceed vith the 


1 


has be 


b i¢ | log 
but the 


GAM-S7A 


WEEKLY STOCK PRICE INDEXES ._ 


1941-43=10 


a “” 
yoed « 
or ee ~ 
y 








TRANSPORT 


| 


| 

















Source: Standard and Poor's 


air-launched ballistic missile should 
ict to offset this. 
© Fairchild Engine & Airplane Co. 
Fairchild had to take drastic steps 
last year after the Air Force canceled 
its Goose ind the company’s 
J83 engine to power it. Charges on a 
commercial project also were impor- 
tant here, for the company elected 
to change its accounting methods to 
write off those for the F-27 
prop as they occurred. The 
bitter dose in 
reporting a $5 million loss 
putting its 


missile 


turbo 

com 
pany took a one big 
swallow 
for the ious vear, 
brand new engine plant on Long 
Island on the block, closing its ad 
ministrative offices at Hagerstown, 
Md., and consolidating operations at 
the airplane plant there. 

F-27 orders crept toward a 100 
plane breakeven point, but produc 
tion was stretched out to keep the 
F-27 line open as long as possible 
to take advantage of anv new orders 
which happened to be developing 

@ General Dynamics Corp. 

Commercial project charges were 
not such a crucial factor for this com 
panv during the vear, but their effect 
was becoming noticeable. The 
pany had charged more than $65 mil 
lion to the ind 600 jet trans 
ports, but it also had to consider t] 
Canadair 540 Convair 
where the assembly linc 
shut down before enough sales inter- 
est had developed, and the CL-44D 

The com 


pre 


com 


SSU 
1¢ 

conversion, 
te. 


had be 


turboprop cargo transport 
pany said its commercial jet write 
offs would be smaller than other 
manufacturers—savings obtained, for 
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Just 0.1° F Change 
Gets Fast Action... 


from a Fenwal 
THERMOS WITCH ®* Unit 





Series 17000 
THERMOSWITCH Unit 


Another 
example of how 


Extreme sensitivity is an outstanding control char- 
acteristic of the Fenwal Thermoswitch Unit. Its outer 
shell is the heat-sensitive element . . . strut-and-shell 
assembly responds almost instantly to a change in 
temperature. Contacts are totally enclosed and pro- 
tected. There’s no thermal lag in the unit. Control is 
positive and precise. 

The compactness and light weight of Thermoswitch 
Units ideally suit them for use in missiles and air- 
craft. They can be used to control temperatures ac- 
curately from 100 to +1500°F at currents up to 
10 amps, 115VAC. Available as miniature, surface- 
mounted, or immersion types, with special! variations 
to resist corrosion, extreme vibration, and shock, 


they’re simple, rugged, and reliable. 


Explore all the advantages and application possibilities 
of Fenwal Thermoswitch Units. For illustrated 
23 Pleasant 


booklet, write Fenwal Incorporated, 


Street, Ashland, Massachusetts. 


CONTROLS TEMPERATURE... PRECISELY 
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example, by requiring the engine 
maker to deliver engines with accept 
able suppressor-reversers and not 
having to underwrite this develop 
ment itself. At the same time, how 
ever, it was looking into application 
of boundary laver control and other 
devices to increase the short field 
performance of its Convair 600 at the 
request of American Airlines. 

Not to be overlooked cither was 
the pungent remark of Earl D. John 
on, General Dynamics president, 
that, “Today vou can sell a jet trans 
port to anvone you give the moncy 
to buy it.” Trade-ins, price conces 
sions, ete were unquestionably 
threatening the profit margin poten 
tial of the commercial programs as 
offsets to low profit margin military 
busine ‘ 

Already a widely diversified com- 
pany, Dynamics continued this trend 
toward a hoped for 50-50 split by 
its acquisition of Materials Service, 
1 large Chicago building supplies 
Compan 

® Lockheed Aircraft Corp. U S Ai tt | d ( h d ) 

Lockheed was especially aggressiv« - >. Alrcra n ustry In T ousands 
in the diversification field—acquiring 
uch varied elements as a_ ship 
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building company, an electronics 

mpany and half interest in Grand 
Central Rocket Co., and a contract 
for construction of a monorail svs 
tem in Seattle, Wash. These enter 


Acft Other Acft. 
| 
prises probably are not as diverse 


Aircraft Engines Props Parts and 
and Parts and Parts Equipment 





is they seem, however, for the 
might « xpand Lockheed’s role in the 
missile and satellite systems it is al- 
ready developing—Polaris for the 
Navy and the Discoverer, Samos, 
Midas family for USAT 

Lockheed’s turboprop Electra com 
mercial transport slipped into the 
background in airline excitement 
over introduction of the jets. But 
this program is the only one within 
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triking distance of an overall break- 

en point. Lockheed has written 

ff about $65 million on the project 
@ North American Aviation. 

With most of its effort confined 
to military business, North Ameri- 
can faced all the ups and downs of 
that business—notably cancellation 
of the F-108 and a drastic cutback 
of the B-70 Mach 3 bomber—but 
no big commercial program 
harges to cope with. Now North 
American mav face a decision on 
vhether to enter the costly super 
onic transport race because of its 
valuable B-70 experience in this area 

e United Aircraft. 

United spent last vear or will 
pend this vear about $70 million of 
its own funds in. development of a 
widely varied group of projects to 
maintain its billion dollar . volume 
his vear alone it will spend $40 mil 
lion on facilities. It has spent money * Preliminary Figures 
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Army Hawk surface-to-air missile destroys 
supersonic targets from telephone-pole 


to 10-mile heights. Raytheon is prime contractor 


for the complete Hawk system, now becoming 


operational. 


RAYTHEON COMPANY, WALTHAM, MASS. — EXCELLENCE IN ELECTRONICS 
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on development of the JT12 small 
turbine engine and for facilities and 


development for the Centaur liquid 
hydrogen rocket engine, both of 
which should begin a contribution 
to carnings this year, and for such 


projects as the Sikorsky $-60 fiving 
rane helicopter, which is not likely 
to do so this soon. 

United sees retaining its billion in he =a ft controls 
dollar volume for the next coupl 
of vears, but carnings will be under 


pressure from development charges for jet windshields 


ow about 55 military, United 





ersifving but probably not to 
unt where it will reach a 50-50 
Its diversification philoso 

bablv reflects that of the en 
rciustry make it as wide i 
ible as long as the new venture 
ung the company know 


} 


i. voiding consumer 


product has a profit potential 


This list stresses the airframe pre 
ind their reaction to a changing 
| ind market. A similar 

rawn to show how product 
ha ilready enteres 
prime contractors for an 
who mav have the ¢ ip 


ing 


New Competition 


Raytheon, alread prime contract 

the Army Hawk low level intercept 
ind the Navy Sparrow III air-to- 
i new field | 


for i radio-p 


gencrated uch I 
ce that it knocked ou Convair 880 jet airliners are first to use new, advanced 
mn carly warning ait design anti-fogging, anti-icing heat control systems 
uglas, Boeing, Conva ager 
ty competing developed by Magnetic Controls Company. 
provided a Windshield icit fogging problems are considerably 
ul program to the more complex { t airliners, compared with those en- 
program. This is a countered by | ine planes. With jet travel, faster 
ft how new technical speeds, higher ies, plus greater extremes in tem- 
upsetting prospects for peratures and heric pressures, many new problems 
_— develop. Mag ntrols proportional heat control 
gnificant case is that systems have hx to solve these problems for Convair 
Co., which not onh 880 jets. The M tic Controls systems offer four distinct 
mtract for the Navy's advantages: 
to-air missile but also for the ? 
i ct 460L, airborne weather 
mnaissance system @ Ultra-reliable, fully static design. 
@ Elimination of thermal shock for longer windshield life. 


@Superior accuracy — proportional plus integral control. 


uld have 


' 


® Automatic compensation for windshield aging. 


Important Changes 
Ihe latter may foreshadow greatly 
tance of various intclh For complete i tion about this system and how it 
systems which mak may help you « precise, accurate heat control for 
satellites and aircraft a m many applicati: write or phone Magnetic Controls 

complex clectronic equipment Company today 

p. 219 These could mean im 
portant changes in the pattern of de 


fense spending in industry, since com | | MAGNETIC Cc ONTROLS COMPANY 


panics like IBM, Radio Corp. of Ameri- | 6407 CAMBRIDGE STREET @ MINNEAPOLIS 26, MINN. . @ WEst 9-4691 
1, General Electric would be strong 


competitors for the primes with the Cc Heat Control Syster ® Static Inverters @ Voltage Monitoring Systems 
vehicle manufacturers who are expand- 


y 
tT} 
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ing their capabilities in the avionics 
field at the same time. 

Team efforts, with various major 
companies joined in sort of a prime 
contractor oligarchy, seemed to be a 
growing trend last vear to solve the 
vastly multiplying technological prob- 
lems of the newer weapons systems too 
large for a single company to handle 
The Air Force cooled off interest if not 
killed this concept by refusing to go 
along with members of the team se 
lected by the leader, and insisting that 
major subsystems be thrown open to 
new competitions. Many team mem 
bers thus found they would be in a po 
sition of disclosing proprietary informa 
tion in proposals to which their com 
petitors had access to for the subsequent 
competition. 

Some in the industry fecl a new con 
tracting management structure will ap- 
pear in the defense industry. This might 
consist of 
@ Management contractor. Such a 
group, on the order of the present-day 
Space Technology Laboratories or the 
Mitre Corp. but probably divorced from 
any company connection, would be r 
sponsible for the over-all technical man 
agement of a system in the manner the 
ballistic missile programs were handled 
through USAF’s Ballistic Missile Di 
vision. 
© Participating contractors. This envi 
sions a system where development and 
hardware work would be parceled out 
on a subsystem basis to more or less in 
dependent prime contractors. Ther 
would be no managing prime contractor 
with subcontractors reporting to him 
as in the past. However, these inde 
pendent contractors undoubtedly would 
be dealing with their own vendors for 
shelf items, though not as formal 
subcontractors. 

With such companies as Avco Corp 
and General Electric building re-entry 
nose cones for missiles and with rocket 


propulsion companics as Acrojct 
General Corp. and Thiokol Chemical 
Corp. showing rapid growth there arc 
vast opportunities for a change in the 
present complexion of the acrospacc 


industry 


Balance Sheet 

Looking at the balance sheet, there 
was little change last year in trends al 
ready established. Long term debt still 
was increasing and debt-to-equity ratios 
dropped slightly. The industry ratio last 
year of approximately $1.95 of stock 
holder equity to $1 of debt was well 
under the average for all manufacturing 
which ran about 4 to 1 for the same 
period 

This difference is not surprising be- 
cause of the government contract domi 
nance of the aviation manufacturing 
business, and its value as collateral, but 
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any marked continuation of the trend 
might mean a credit squeeze and the 
need for sale of equity securities to raise 
funds, 

Some SEC figures for the industry, 
comparing the third quarter of 1955 
with the third quarter of 1959, show 
trends that may be significant: 

1958 1959 

(in millions 

of dollars ) 
Net profit retained in 

business +() 12 
Government receivables. 1,122 983 
Property, plant and equip- 

ment 790 2.035 
Depreciation reserves 817 965 
Long term debt 439 531 
Stockholders equity 2,286 2,413 
Net working capital 1,596 1,744 

Except for the net profits retained 
item, which increased for manufactur 


ing as a whole, these items generally 


followed trends in the all-manufactut 
ing category but were more pronounced 


Market Still Big 


Standard & Poor’s latest survey of the 
industry noted that with all the transi 
tion problems, dependence on the im 
ternational situation, and technological 
idvances, “the industry's sales po- 
tential remains big by any standard.” 
Mhough there will be troublesome prob- 
lems, 1960 should also be a better vear 
for carnings, the survey concludes 

Both manufacturers and airlines had 
one common denominator last vear that 
neither was likely to relish. That was a 
onsistent decline in the market value 
f their common stocks and a consistent 
pattern for these stocks to be valued at 
vell below the industrial average (sec 
tables 

Part of this decline could be traced 
to the action of the investment trusts 
n selling large blocs in both groups 
especially during the latter half of the 


no simple explanation of 
this; for example, at least one fund 
took a big position in United Aircraft 
when it was paying a $3 a year dividend 
that produced 1 Very respectable vield 
When the dividend was cut last vear, 
the fund was already disposing of its 
holdings 
One problem with the manufacturer's 
stocks was that the great growth of the 
industry during the Air Force buildup 
during and after the Korean War was 
largely unrecognized until just before 
the cra of constant level budgets and a 
leveling off of the industry. Since then 
the market has churned up and down 
trving to decide whether the industry 
was a growth industry, a mature indus- 
try or in declinc—all this mixed in with 
the normal rise and fall of the general 
list 
In the airline industry, the decline 








CONSOLIDATED ELECTRODYNAMICS 


Rell & Howell 





@ SPECIFICATIONS 


last year was partly due to pessimism on 
future growth and ability of airline man 
agements to hold down costs and han 
dle rapidly increasing depreciation and 
interest charges for its jet ficets. It also 
was a recognition of what bankers had 
been warning for some time—that the 
airlines woukl generate the cash to take 
care of their bank and insurance com 
pany debts for equipment, but that not 
much might filter down into carnings 
for the stockholder 

The declining market might be a dis 
couraging sign for companies that would 
have to go to the public this year for 
funds. Capital Airlines, for example, 
one of the last of the airlines to com 
plete its jet equipment program, was 
offering 909,659 common shares as part 
of its plan to pay for its Lockheed Elec 





tra and Convair 880 order. Each man 
ufacturer was sharing in the financing 
I'rans World Airlines had done no 
outside financing, but getting it was 
reportedly no problem. It was a matter 
of a nod from Howard Hughes, the 
iirline’s owner Northwest Airlines 
planned to order Convair 880s, but its 
financing was yet to be arranged 
Most financing activity now is cen 
red in the local service area, wher 
rv high debt equity ratios and the wus 
f the Guaranteed Loan ar providing 
mtroversial issuc sce p. 157 P 
ress was being made in improving th 
equity situation in this area 


question generating consid 
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t im financial ci 


| 
he supersonic transport might 


t the cquipment life plan of 
lin ind demand a new round 
The new Cherry “9000’"* Series stem pulling heads. ee ea — t 
MS type rivets are now a part of For those who prefer serrated ¥ 
our standard product line, along stem type blind aircraft rivets, 
with our familiar knob stem’ the Cherry “9000” Series com- Most airline financing consists part! 
rivets. pletes the line which includes the ff bank loans that run for a maximun 
Cherry is again FIRST to pro- new Cherrylock “2000” Series of 10 vears and the balan 
vide grip markings on the rivet Mechanically Locked Stem with | surance company loans which then be 
head—for easy identification in flush fracture, the Cherry High | come duc and run for another a0 . 
bins or work boxes, plus positive Clinch Series rivets—‘‘600’’, oe . _ a nee would — 
visual inspection after installa- ‘“700’’, “800’’—and the Cherry - =e der “ before 18 ~ gona we 
tion. Standard MS line of knob stem jogs a See Sve ee 
Fully approved under MIL-  rivets—the “100” and ‘‘500”’ ' oe ee 
R-7885A, the new Cherry “9000” Series. For information write: their jet equipment loans gracefulh 
Series rivets are availablein your Cherry Rivet Division, Towns- then a new round of jet orders wil 
choice of metals, and are in- end Company, Box 2157-N, probably be financed casily 


stalled with existing serrated Santa Ana, Calif At the same time, if airline 
forced into a supersonic transport ord 


*Patent pending ; 
we sooner, the chances are the lend 


Lenders’ Views 


will cooperate to some extent in self 
to keep their clients competi 


interest t 

CHERRY RIVET DIVISION | tive 
Initial cost reports on subsonic ject 
8 BARA ANA, cauromiA (<7 transports appeared to be favorable, but 
such non-recurring items as transitional 
‘Townsend Company training and early maintenance bug 
made them inconclusive. Though more 
may well cut the spares and replace 


In Canada: Pormenter & Bulloch Manufacturing Company, Litd., G , Ontario ment parts bill. 
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MIT Lincoln Laboratory's FPS-6 experimental tracker with 60 ft 

near Wallops Island, Va. Modified SCR-584 is on trailer and slaved 
for aiming. Tracker, operating on 2790 mc., is used in an NASA project 
to determine radar signatures of re-entry bodies up to meteorite speeds 
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At00*00"01s GMT March 1, 1960, Martin logged its 457,080,000th mile of space flight 
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Without electronics it is impossible to design, build, test, 
launch, guide, track or communicate with a missile. That is why 
100% of Martin’s 7.500 engineers are electronic/electrical engineers. 
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EARLY WARNING, reconnaissance, communications and data processing will play an increasingly important role in the future both to 


prevent accidental triggering of nuclear war and to assure effective retaliation in event of aggression. 


Ballistic Missile Early Warning 


System (BMEWS) installations, like one shown above, in Greenland, and in Alaska and Britain will form cornerstone of warning network. 


Deterrence Leans Heavily on Avionics 


By Philip J. Klass 


Washington—Within five years the United States and Russia will confront 
cach other with sufficient numbers of thermonuclear warhead ballistic missiles 
to devastate cach other's cities and lands, and pose a serious threat to each 
other's retaliatory capability. 

The question of whether these two rivals can long live at nuclear sword’s 
point will in large part depend upon ground-based, airborne and spac 
electronic systems for warning, reconnaissance, communications and 
processing. Such systems will have a dual role: to prevent accidental * 
of an all-out nuclear war and to assure quick and effective military r 
it should prove necessary. 

Without positive, reliable and 
warning, reconnaissance, 
tions and data processing, the situation 
in the mid-sixties can be likened to 
one where two men, each suspicious of — sance, 
the other and armed with a loaded r 
volver, are blindfolded, their cars Lt. Gen. Bernard A. $ 
plugged, and they are placed in a Research and Developm 
together. Deprived of normal means chief, in rec 
of determining what the other is doing, appropriations 
suspicion alone or accidental body con 
tact might easily trigger sudden death 
for both. very 
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great contribution that they can make 
to the over-all national posture, particu- 
larly our deterrent posture.” 

But as Schreiver we previously stated, 
warning and reconnaissance systems, 
either space-borne, airborne or ground- 
based, are of little value in themselves 
without reliable communications and 
data processing systems capable of ana- 
lvzing and transmitting information to 
key command centers and people that 
control the nation’s power to counter 
an attack and to unleash a retaliatory 
ittack 

The task of attempting to spot ag- 
gressive intent before actual attack 
far more difficult for the U. S. than for 
the Sovict Union because of the Iron 
Curtain policies which restrict the flow 
of information and the travel of for- 
eigners in the USSR. 

Because the ballistic which 
will form the backbone of the nation’s 
wainst attack and offense if 
attack not subject to recall 
once it has been launched, U. S. policy 
is likelv to be that missiles will not 
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be fired until there is “incontestable 
proof of aggression.” 

If this incontestable proof of aggres- 
sion can only come when thermonuclear 
warheads begin to explode over U. S 
aircraft and missile bases, then the na- 
tion faces costly hardening of missile 
and aircraft sites, and other key military 
installations, to assure the survival of 
a sufficient force to retaliate or to 
deter the enemy from attacking in the 
first place. As the accuracy of ballistic 
missile guidance improves and warhead 
yield increases, hardening becomes an 
economically, if not a physically, im 
possible task. 


Positive Proof 


If, however, the nation’s scientists 
and industry can provide the positive 
proof of aggression 15-30 min. befor 
enemy wala could strike their tar 
gets, to permit launching all availabl 
missiles and bombers instead of onl 
the fraction that might survive a nu 
clear attack, the deterrent effect on an 
iggressor is greatly magnified. 

Gen. Thomas S. Power, Commander 
of the Strategic Air Command, in 
cent House appropriation hearings said 
“There can be no real (nuclear) stale 
mate as long as the Soviets are in a 
position to tip the scales in their favor 
merely by taking the initiative (in mak 
ing an attack lowever, once we have 
reached the point where surprise attack 
can no longer prevent, or even mini 
mize, retaliation, the initiative would 
give a potential aggressor only a tem 
porary advantage which would 
cost him too much to make aggression 
worthwhile.” 


Early Warning 


There are at least a few officials in 
the Defense Department who believ: 
that the U.S. decision to build the 
DEW Line in the Arctic has acted as 
a powerful deterrent to Soviet aggres 
siveness and is responsible, at least 
partly, for the Russian switch from jet 
bombers to ballistic missiles. This b: 
lief is based on the fact that the DEW 
Line assured that any bomber attack 
would be detected several hours befor 
SAC bases in the U.S. could come 
under fire, providing sufficient time for 
the U.S. to launch a powerful retalia 
torv force 

If an equally effective carly warning 
network can be devised for ballistic mis 
sile attack, these officials believe that 
it will serve as an equally powerful 
deterrent 

The two Ballistic Missile Earl 
Warning Systems (BMEWS) unde 
construction in Greenland and Alaska, 
ind a third slated for construction in 
Britain, are the first links in an ICBM 
early warning chain which the U.S 
hopes to erect. 


Each of the BMEWS sites, equipped 
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Name and Mission 


USAF Electronic Support Systems 


@ AVIONICS 


Stotus Prime Contract 








Air Weapons Contro! System: 
Local air defense system, in both mo- 
bile and fixed versions, to provide 
early warning, tracking and destruction 
of air-breathing targets by interceptors 
and Bomarc missiles 


Dew Line Improvement 
Modification of existing facilities and 
introduction of improved equipment. 


SAGE Air Defense System 
Auvtematic data processing system for 
command and contro! of continental air 
defense agains! air-breathing targets. 


Norad Combet Operations Center: 
Automatic data processing and display 
system in herdened site to provide 
Norad Commander with instant access 
te stetus of air defense forces and 
means to contro! such forces. 


Traffic Control and Landing Systems: 
Development and implementation of 
ground and airborne navigation aids. 
Much of this function is now performed 
by Federal Aviction Agency. 


Weather Observation & Forecasting 
System: 
Integrated system of observing, report- 
ing and processing weather data for 
quick use. Program is jeint one with 
FAA and Weather Bureew 


Intelligence Data Handling System: 
Data processing ond display system 
for intelligence data gathered by variety 
of means from world-wide sources. 


AMC Logistics Data System 


Strategic Air Command Control! System: 
Avtomatic data processing and display 
system to provide SAC Commander with 
instant access to status of SAC forces 
and means te contro! such forces. 


Electromagnetic Intelligence System: 
Program to integrate number of indi- 
vidvel ground and airborne systems 
used to gather intelligence by electro- 
mognetic radiation methods. 


Polar Communications Sotellite 


Air Force Control! System (Globe Quick): 
Automatic date processing and display 
system to provide AF Chief of Staff and 
senior officers with up-to-the-minute 
status report on all USAF field forces. 


Ballistic Missile Early Warning System: 
Three installations for detection and 
tracking of ballistic missiles. 


Air Communications System (AirCom): 
Long-range program to expand capa- 
bility of existing AF global commyu- 
nications system to increase capacity, 
assure ability to serve other support 
system functions 


Space Surveillance Center 
Facility for keeping track of all space 
vehicles, U.S. and others. Center will 
use existing AF, Army, Navy and NASA 
tracking facilities, expended during 
coming years to handle future needs. 


Development/ 
Production 


Under 
Implementation 


Under 
implementation 


Under AF study 


Under 
Implementation 


Development 


Two First-Phase 
Study Contracts 
Complete. 


Under 
Implementation 


Development 


Study Design 


Development 


Under AF Study 


Under 
Implementation 


Study Design 


Under AF Study 


General Electric 


Federal 
Electric Co. 


No single prime. 


No contract 


No single prime. 


United Aircraft 
Corp. 


General Electric 
IBM 


No Single Prime 


International 
Tel. & Tel. 


Radio Corp. 
of America 


Bendix Aviation 


No contract 


Radio Corp. 
of America 


ITT 
Communications 
Systems, Inc. 


No prime 
contractor 
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A partial listing of equipment, designed, developed and manufactured by Ti now operational in the Armed Forces includes: 


1. AN/ASQ-8 magnetic anomaly detector, AN/AIC-15 intercom and TD-239A 
intervalometer for the U. S. Navy P2V ASW aircraft, built by Lockheed. 


2. TARmac ASR-4 Airport Surveillance Radar for the Federal Aviation Agency 
3. Infrared optics for the U.S.A.F. FALCON Air-to-Air Missile, built by Hughes. 
4. Anti-personnel Mine Detector AN/PRS-3 (XR-12) for the Corps of Engineers. 


5. AN/APS-38A surface search radar, AN/ASQ-8 magnetic anomaly detector 
for the U. S. Navy S2F-1 ASW aircraft, built by Grumman. 


6. Telemetry and guidance subsystems for the U. S. Navy CORVUS Air-to- 
Surface Missile, designed and produced by Temco. 


TEXAS 


APPARATUS DIVISION 


7. AN/AQS-4 and AN/AQS-5 dipping sonar for the U. S. Navy HSS-1N ASW 
helicopter, built by Sikorsky. 

8. AN/APS-80 surface search radar, AN/APA-125A radar indicator, AN/ASQ-8 
magnetic anomaly detector and TD-239A intervalometer for the U. S. Navy 
P5M-2 ASW patrol seaplane, produced by Martin. 

9. Programmers for the U.S.A.F. TITAN Intercontinental Ballistic Missile 
built by Martin 

10. Surveillance sensors for the U. S. Army Signal Corps SWALLOW AN/USD-4 
Combat Reconnaissance Drone, produced by Republic Aviation. 


11. Surveillance sensors for the U. S. Army Signal Corps AN/USD-5 Combat 
Reconnaissance Drone, produced by Fairchild. 


<\ INSTRUMENTS 
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Boeing Uses Weight to Estimate Costs 


Relationship between cost and weight of government-furnished avionic equipment used 
on the B-52 is shown in chart above, prepared by Boeing Airplane Co. Analysis was made 
by Boeing to provide convenient rule-of-thumb technique for estimating cost of new 
weapon systems based on avionic equipment weight. For example, basic radio and radar 
equipment costs about $75 per pound while auxiliary avionic equipment averages about 
$25 per pound. Chart is from a technical paper by Russell E. Winslow of Boeing 
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with three or four huge surveillance © Project Midas, an car ig satel- 
radars capable of detecting ICBMs at lite to be equipped wit frared sen- 
ranges of 2,000 mi. or more, will pro rs which can detect t firing of 
vide an estimated 15 min. warning - salvos of ICBMs at the t f launch, 
time, roughly half of the missile’s total providing twice the warn time avail- 
flight time. In addition cach site will ible from BMEWS. | t Midas 


have several precision radars with which _ presently is in the r level- 
to track the missiles. Tracking radar opment stage, but Gen. S r says 
ignals will be analyzed by computers that a decision to pr vith the 
to determine whether the object fol program on a weapon syst is may 
ows ballistic trajectory in order to dis- be made soon. Earliest ementa- 


criminate between missiles and other _ tion date would be 1965 
space objects, such as meteorites for an operational satel] 


The BMEWS station in Greenland = ¢ Project Teepee, a form of radar that | Fs Fa 
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hy ‘gt For toughness and flexibility over 
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if the alarm proves false plified the over 


ttack, at least during a time of relaxed all warheads 


international relations. In a tense inter mately the same 
national crisis, the situation might be portion of the U.S. ret powe! 
different is wiped out in the first ; L.FRANK & SONS 
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PHILCO ANNOUNCES 


THE FASTEST HIGH-CURRENT 


SWITCHING TRANSISTORS! 





Vee Below: 
“| ‘Transistors are 
capable of utilizing 
the full speed of 
new magnetic film . 
memory planes 











TYPICAL OUTPUT & 
me : See 


2N1495 


These new Phileo MADTs are the result of a revolu- 
tionary new development of the Precision-Etch process, 
which gives high switching speed at high currents. They 
= _ & - : are capable of switching 400 milliamperes of current at a 
TYPICAL 240 ma SWITCHING CIRCUIT 10 me clock-rate ...and are the only transistors available 
WITH TURN ON CURRENT OF 20 mo 1 : : : 
AND TURN OFF CURRENT OF 10 mo today that permit full utilization of high-speed magnetic 
film memory planes. The typical {7 of 120 me at 100 ma 

7 : T 
makes these units particularly suitable for video drivers, 
TYPICAL go ee pulse line drivers and other high-current switching cir- 
cuits. The ultra high-frequency response at the levels 


normally encountered in current-switching logic cir- 
on es 
Ic=—2 “— cuits, coupled with high dissipation capabilities, makes 


ee these units desirable for this class of circuit application. 


Both the 2N1495 and 2N1204 are available in studded 
versions for higher power applications. Typical char- 
acteristics are shown in the accompanying table. For 
complete application data, write Dept. AW-360. 


*At 25°C case temp. *Reg. U.S. Pat. Off. 


IMMEDIATELY AVAILABLE nSi¢ 
In Design Quantities through @ . - 
your Philco Industrial A 

Semiconductor Distributor ® 


LANSDALE DIVISION e LANSDALE, PENNSYLVANIA 


SEE US AT IRE...BOOTHS 1302-1308 
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attacker within an interval of perhaps 
15 min. This mass salvo should provide 
carly warning radars and satellites with 
an attractive, easily detected target and 
provide something approaching incon- 
testible proof of aggression. 

Whether the President, and the 
American public, will act upon the in 
telligence contained in a few faint echos 
of electromagnetic radiation, when such 
action means the launching of ballistic 
missiles which can not be recalled, is 
impossible to predict today. It will de- 
pend upon the mood of the time and 
the man in the White House 


Reconnaissance-Intelligence 


Before taking so fateful a decision, 
it is likely that the President would ask 
for additional evidence to support the 
radar indication of aggression. At most, 
assuming that missiles are detected at 
time of launch, the President will have 
perhaps 20 min. in which to assembl 
and weigh all possible evidence, at 
worst he may have less than 10 min 
If word comes in the middle of the 
night, and the President must shake 
the cobwebs of sleep from his mind 
half of the available time for the fateful 
decision could be lost 

The circumstantial supporting evi- 
dence of intent to attack might be 
found in many small, perhaps unre- 
lated, bits of intelligence. For example, 
had long-range communications sud- 
denly been blacked out within recent 
minutes by a Project Argus type nuclear 
explosion in the upper atmosphere? 
Had there been a sharp change in th 
amount, or type, of enemy militan 
radio trafic in recent days? Had intel 
ligence agents reported any unusual 
activity or incidents in recent davs? 
Had sizable numbers of enemy sub 
marines been detected in the vicinity 
of the U.S.? There are dozens of 
others 

In times past, when a surprise attack 
did not give an aggressor so great an 
advantage, a President had hours, days, 
or even weeks to assemble such intelli 
gence data and evaluate it, with the 
aid and counsel of many experts. In the 
age of ballistic missiles and thermonu 
clear warheads there will not be time 
for such consultation. The decision will 
be that of one man alone. 

Che problem of detecting an enemy's 
intent to attack from the vast amount 
of intelligence data available on his re 
cent actions 1s in many Ways compart 
able to the problem of detecting a faint 
radar echo in the presence of high back 
ground noise. 

In somewhat the same way that dig- 
ital computers and data processing 
equipment are being applied to the 
problem of sorting a faint radar echo 
from background noise in extremely 
long-range radars, computers and data 
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f TRU-OHM RHEOSTATS 
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nsuloted shoft, high tem- 
tion, U.L. approved 


life and minimum possib 
other features in the com 
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no backlash in shaft, pre 
perature enamel ond rug 


Miniaturized design permits 
engineers to employ these 
new components in transis- 
torized printed circuit as- 
semblies and wafer type 
structures. All models offer 
maximum reliability, fully 
ruggedized construction and 
conform to MIL-T-27A speci- 
fications. 
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@ COMPLETE RELIABILITY ' 
© INFINITE LIFE : 
* FASTER RESPONSE TIME ' 
© NEGLIGIBLE HYSTERESIS ' 
© EXTREME STABILITY ; 
(Ambient Temp. Range ' 
from —75° to +135°C) ' 
*@ COMPACT SIZE : 
@ LIGHTWEIGHT 1 
' 

' 

Typical circuit applications ' 
for Magnetic Modulators are ' 
algebraic addition, subtrac- : 
tion, multiplying, raising to a ' 
power, controlling amplifier ' 
gains, mechanical chopper : 
replacement in DC to funda- 1 
mental frequency conver : 
sion, filtering and low signal i 
level amplification. ' 
' 

' 

' 

‘ 

1 

1 

' 

' 

' 

' 

' 


GENERAL 
MAGNETICS-: INC 


135 BLOOMFIELD AVENUE 
BLOOMFIELD, NEW JERSEY 


Telephone: Pilgrim 8-2400 


“ ha seonaaennaenoanecaead 
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TRU-OHM 
POWER 


RHEOSTATS 


designed to meet and 


exceed MIL-R-22 
specifications 


rheo 


stats you con buy with confidence. * Available in sizes 25, 50, 75, 100 


ond 150 wotts . with o 
tions. Bock of panel mounting 


s in shofts, tolerances and of posi 
dimensions ore standard in the industry. 


WRITE FOR 
LITERATURE 
TODAY! 


Division of Model Eng. & Mfg., Inc. 


‘PRODUCTS facron. | 


GENERAL SALES OFPFICES: 
CHICAGO 18, ILL. 


2600 N. MILWAUKEE AVE. 
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—EE 7 FRE BERR a BE BE Ww 


PRECISION COMPUTING RESOLVERS 


for 
oF-Y-Yor-le [Tole {-t-fo] \'f-) ae} 4-3-1 ear 


/ } / ! 


SIZE 8 FEEDBACK WINDING RESOLVERS 


These resolvers are designed for cal characteristics: Input voltage 13.7v (compensator); Zro 234 + 

use with transistorized amplifiers 15v400~ (stator); output voltage 596; Zso 244 + (548; Zcompensa- 

and permit the solution of spheri- 13.7v (rotor); phas& shift (stator tor 237 + j553; max. null voltage 

cal triangles in a size 8 cascaded as primary) 20.5°; output voltage 1 mv/v. 

resolver chain. “iS: Taco cma aa — -”" 
Functions of the spherical tri- LATD ff} tata ef fhe X = RANGE | 

angle which can be produced are 

indicated in the schematic below. 

More complex trigonometric func- 

tions, as well as systems involving 

coordinate axis transformation, can 

be generated with the use of these 

resolvers. 
Accuracy: Functional error .1% ; id “gin t Ad pe: A 

or less; winding perp. +5’. Electri- | (ONS 2 ONCE “TI 6. BEARING 


—————— 


SIZE 11 AMPLIFIERLESS RESOLVER SIZE 11 RESOLVER TRIMMED FOR 


FOR ANGULAR DATA TRANSMISSION ZERO PHASE SHIFT CONTAINS ALL 
‘| COMPENSATION IN 2%" LENGTH 


These size 11 resolvers incorporate an -integral 
transformer which simulates a resolver function The YZC-11-E-1 precision 
at maximum coupling. They are used in the typical computing resolver has been 
chain application indicated below for angular data developed for use in a cas- 
transmission. In this particular application, the caded, amplifieriess resolver 
output information can be servoed at either end i system at 900~. 
of the chain. til j These units have been 
Quick disconnect allows ease in harnessing. a = =i trimmed to provide zero phase 
Accuracy: +5° of arc or less; winding perp. . - shift and compensated for 
+5’. Electrical characteristics: Input to EITHER é : B transformation ratio stability, 
rotor or stator. Input voltage 115v1600~; output rye me 6ounder temperature, when 
voltage 110v both stator and rotor as primary; a a ‘ working into their iterative 
phase shift (stator -~ a ae “4 impedance. 
primary) 1.1°; phase aa = ae 9 Accuracy: Functional error 
shift (rotor primary) .*»--— ty , go 1% or less; winding perp. 
1.9°; Zso (nom.) Sta es gti +5’. Electrical characteris- 
4+ 1s he i... ry — tics: Input voltage (stator) 
(nom.) 1150 + e Pe: - 40v900 ~; output voltage 
j13500. ee 2/1 +55 iy 5 (rotor) 33.2v; phase shift 0; 
=o max. null voltage 1 mv/v. 
Also ready for delivery is 
an equivalent, compatible 
pancake resolver. By its use, 
differential information from 
an inertial platform may be 
obtained and introduced into 
the system. 


ENGINEERS — Join the leader in the rotating components field. Write David 0. Brown, Director of Personnel, Dept. £¥) 


cppe fot | oe he), Mm -)- 1 Kol 110), 1-10) ©) 0 ou umole Ml ‘lon 


Sales Office: 9014 W. Chester Pike, Upper Darby, Pa.—Hilitop 9-1200, TWX Flanders, Pa. 1122—or our Representatives 
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BMEWS tracking radar antenna, housed inside a glass fiber radome, sits atop a 3-story high 
building which houses transmitter and receiver. 
RCA's Moorestown, N. J. facility. 


Installation is prototype under test at 


proce ng \ CTHS 


the problem of sorting enemy, 


contracts covering 


must be applied received 
inten gration of several existing 
* Intelligence Data Handling System, 


information availabk $38-L, 1} program to apph 


tions fron ¢ great mass of intelligence 
data may come from 
tvpe reconnaissanct 
nee aircraft 
monitoring enemy 


our own prt 


probing 1 
el] 


gen 
warfare 
information t nder 
© Strategic 
ugh manv individual tem, 465-I 
| leisurely, if itional lephone 


rrelated 
hould ever 


eneral Elect 


rd-of-mouth Air Command Cont 


must 


ssing svystet t SAC rid cs 
instantly to © Norad Combat Operations ( 
tion he mat #25-L, intended to provid 

with 
formation on the disposit 
of air defense for 
inada, and the 


proce 
pare d 
pose, 
i¢é up-to-the-min- ¢ 


ks late 
Two USAF Programs af a 


The Air Force currently has munications for control 
cral programs which could serve as th Contractor has not vet 
cornerstone for such an 


tional int 


instant 


ommand 


two sc 


iutomatic na t 


gence processing system 


this support system 

e Air Force Control System, 
el vaemcns ignetic Intelligence System, — ti 
166-L, a 


sub-systems 


nded to provide senior ail 


program to integrate vanou with instant access to info 


availability 
+} 


used to collect and analvze dl 
radar signals and 
pot ntial enemy 
Ihe svstem presumably 


lection of 


sposition and 
trans ind support groups within 
Chis system would serve tl 
chief of staff in somew!l 
radar way iS 1 
characteristics 
U.S. elec 
Recently Ra with the program implement 
dio Corporation of America and Inter In months there h 
national Business Machines Corp recognition in the A 


radio and 
missions of countnes 
includes col 
information on enemy 
other 

developing 


countermeasures. 


national intellig 
vould serve the President 


has not vet decided wheth 


frequencies ind 
for use im 
tronic 
recent 
growing 
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PERFORMANCE 
2-Inch 
Cooling Fan 


AiResearch Minifan® is an ex- 
tremely high performance 400-cycle 
AC motor-driven fan used for cooling 
airborne or ground electronic and 
electrical equipment. Model shown 
has a flow capacity of 53.5 cfm at a 
pressure rise of 3.44 H,O, and 
requires only 69 watts. 

Minifan operates up to 125°C. 
ambient. Its size and weight make it 
ideal for spot cooling, cold plates or 








as a cooling package component. 
The fan can also be repaired, greatly 
increasing its service life. 


Range of Specifications 


Volume flow: 21.5 to 53.5 cfm 
Pressure rise: .6 to 3.44 H2O 
Speed: 10,500 to 22,500 rpm 
Single, two or three phase 
power 
Power: 16 to 69 watts 
Standard or high slip motors 
Weight: .36 to .48 Ib. 


A world leader in the design and 
manufacture of heat exchangers, fans 
and controls, AiResearch can assume 
complete cooling system responsibil- 
ity. Your inquiries are invited. 


*Minitan is an AiR h trad k 


~G3---— 


A Research Manufacturing Division 


Los Angeles 45, California 
PRUE NNO ROARS SRS 
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AT CAPE CANAVERAL 


roflex 
Coaxial 
Cable 


is a vital part of 
the Air Force 


Automatic-T racking 


Antenna System! 


The powerful TLM-18 telemetry antenna now 
in service at the Air Force Missile Center, 
Cape Canaveral, Fla., is used for the auto- 
matic tracking of missiles and earth satellites. 
This huge “mechanical ear,” specifically de- 
signed by Radiation, Inc., Melbourne, Fla., 
has an effective data reception range of over 
1000 miles 


One of the key parts of this highly sensitive 
device is the %”, 50 ohm, aluminum sheathed 
Styroflex® coaxial cable that links the 60-foot 
parabolic reflector to the receivers. The task 
of carrying missile-to-earth signals from the 
antenna to the control building demands a 
low-loss, high frequency cable with a high 
signal to noise ratio. 


The remarkable characteristics of Styroflex® 
cable not only meet these rigid specifications 
but also have extra operational advantages, 
including long operating life under severe 
conditions and stable electrical properties 
during wide temperature variations. 


Styroflex® coaxial cable has earned an out- 
standing record for these qualities in a variety 
of industrial, mass communication and tele- 
metering applications. Perhaps this cable can 
answer your particular high frequency cable 
problem. We invite your inquiry. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
SOO Park Avenue, New York 22, N.Y. 


Circle Number 228 on Reader-Service Card 





that much of the intelligence informa- 
tion which it secks for its own strategic 
bombing and air defense missions : 
is required by other military services 
ind agencies. The Navy, for example, 
with Polaris submarines and carrier- 
based aircraft capable of delivering 
nuclear weapons, needs to “get the 
word” as quickly as SAC or Norad. The 
Army has similar needs because of its 
local air defense mission and this would 
be even if Nike Zeus 
were to be implemented. Each service 
own communications and data 


more necessary 
has its 
processing systems 

This has prompted some Air Force 
officials to start talking about the need 
unified national military 
intelligence and control system, or at 
effort at unification of the 
now in use or under de- 


for a single, 


| 
icast an 
man vstem 


clopment by individual services and 


| 
IZENCIES 
“It is as logical as the single central 
rvous system and brain in the human 
“Tmag- 


voursclf 


mT 
bods es om obse rvcr 
ine the difficulty of defending 
na fight if cach arm and each leg had 
and 


points out 


ts own separate nervous system 


Drain 


Integration Problems 


Air Force officials recognize that 
within their own service there is a great 
trate and unify the intel- 


need to integ 
ind control systems 


ligence, command 
which ha multiplied almost like rab- 
bits in the past several vears 

For this purpose USAF has recently 
formed a group, known as the Winter 
Study Group, 
irefulls inalvze 
pe of 


whose obiective is to 
and determine the 
ystems the Air Force 
need to perform its mission after 
1965. This will include such clements 
targct detection and data acquisition 
display 

and 


upport 


ns, data processing, com 


mand communications weapons 
)] 
fhe Winter 
Lt ‘Col 
ART 
clopment Dir 


} 
mical dir 


ont 
Studs 
John I 


Group, headed 
Lombardo of 
mmand and Control De 
ision and John F. Jacobs, 
ctor of the Mitre ¢ rp., 


is in turn formed nin pancls of tech 


rts, each to investigate one area 
er-all pi These includ 
communica 


nical ¢ xp 
oblem 
proce ny display, 
censors, logistics, human engineer 
equipment utilization and cost 
Winter Study Group is expected 
existing USAF support sys 
determine whether 

or more of them should be in 
tegrated to provide greater flexibility 
program cost For ex- 
imple ' require 
data processing facilities only before hos 
tilities break out but would find little 
use for them thereafter, while other 


functions require data processing func- 


Ik 
inAlVZC 


programs to 


ind/or 4 duc 


certain functions may 
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tions primarily after the outbreak of 
hostilities. 

The group also will consider t! 
tion of whether data processin; 
ties should be leased rather th 
chased to minimize capital in 
and to minimize the risk of 
cence. 

Ihe Air Force study will lean 
on technical personnel in the 
Corp., Lincoln Laboratory, Spa 
nology Laboratories, Svstem D 
ment Corp. and Rand Corp 
as major ARDC centers and 
commands. Final report and 
mendations are not expected | 
spring or carly summer 


STERILAB 
CLEANED 


FOR 
“ON TARGET” 
RELIABILITY 
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Some observers speculate that out of 
this “systems look” at the whole Air 
Force requirement for intelligence, 
command and control support systems 
may come the basic concept for a sys- 
tem which could become joint-service 
or even national in its eventual scope. 

In any event, it appears more than 
likely that an increasing share of de- 
fense funds will be spent for improved 
ind new communications, data proces- 
ing, reconnaissance and early warning 
ystems and devices during the coming 
decade. These will be predominantly 
pace-borne and ground-based systems 
ind devices, rather than predominantly 
\irborne as in the past. 





Roylyn’s ultra-modern new STERILAB, among the finest of ‘‘clean rooms” in the 
country, is now provided for assembly, testing and packaging of vital components 
used in the missile industry. An example is this new ultrasonically cleaned twin- 


mounted swivel connector whict 
and qualified to MIL-J-5513A 


helps to keep SAC’s Hound Dog flying. It is designed 
mpact, of stainless steel, and weighing only 9 


ounces, this startling new bal! bearing connector operates in the engine oil system 
of one of America’s finest missiles. Working under pressures of from 0 to 3000 psi, 


and at temperatures of from 
feature low rotating torque val 
or fluid systems. 


Airaterra engineering and desigr 


65°F to 275°F, these advanced design connectors 
ies under full operating pressures, in both pneumatic 


makes possible the adaptation of this and other 


swivel connectors to meet your specifications. 


SOME OF THE OTHER POPULAR ROYLYN 


« Remote Disconnect 
Couplings 


For further information on these a 
AIRATERRA + 620 PAULA AVENUE «+ GLENDALE 1 
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OMPONENTS 
matic Rise-Off 
nnect 


r quality Roylyn products, write to: 
CALIFORNIA 


“THE BEST CONNECTIONS IN THE WORLD” 
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VELOCITY 


LVsyn 
DISPLACEMENT 


Models 580 (top) 
and 581 (bottom) 


Precision 
'l'ransducers 


FROM™ 


SANBORN 


Linear motion transducers available from Sanborn 
Company now include the compact, ready-to-use 
flange-mounted Model 580 and threaded 581 ‘‘probe- 
styles” for displacements as small as 0.00002"... 
thirty models (shielded and unshielded) of the rug- 
ged Linearsyn differential transformer for strokes 
from +0.005" to +1.0", displacements as small as 
0.000001"... and twelve models of the LV syn for 
producing a DC voltage proportional to a linear 
DISPLACEMENT velocity. Features of the 580—581 probe-style units 
Linearsyn include 0.5%: linearity; basic sensitivity at 2400 cps 
of 2.4 volts output /inch displacement / volt excita- 
tion; built-in output level adjustment, phase shift 
and temperature change compensation; carbide- 
tipped stainless steel contact rod riding in jeweled 
bearings. Both the LVsayn and Linearsyn trans- 
ducers are extremely durable units, immersible in 
working fluids, introduce little or no friction, and PRESSURE 
have infinite resolution’ Standard Linearsyn coil 
lengths range from 0.564" to 6.88", LVsyn coil 
lengths from 3.16” to 22.75”. 
For differential and single-ended pressure meas- 
urements, Series 267 and 268 transducers for opera- 





Series 267, 268 


tion in a carrier system offer sensitivities of 40 uv/ 
mm Hg / volt excitation and 40 uv /0.1 mm Hg‘ volt 
excitation. Compact, Monel cases have standard 
Luer connectors. 





: Contact your locai Sanborn Sales-Engineering Repre- 

for long stroke, high pressure, sentative for bulletins containing complete facts or 
high temperature requirements. . write the Sanborn Industrial Division in Waltham 
Sanborn Sales-Engineering Representatives are located 
in principal cities throughout the U. S., Canada and 
foreign countries. 


... Special-order LVsyn and Linearsyn dis 
placement transducers can be supplied 
Strokes up to 20” are possible... pressure 
ratings up to 5000 psi, when transducer is 


submerged in @ high pressure medium. . . SANBORN COMPANY 


operating temperature ranges as wide as 
—65°F to +450°F. Consult factory, stating INDUSTRIAL DIVISION 


your requirements. 175 Wyman St., Waitham 54, Mass. 
At LR.E. Booths 3601-03-05. 
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Marine Navigation 


LORAN C: ACCURATE POSITION DATA IN EVERY DIMENSION 


A new navigation system — Loran C by _ increase the effectis of field opera- 
Sperry — now makes it possible to deter- tions. And it can prov highly precise 
mine the position of aircraft and ships time as well as positi ference. 

with far greater accuracy, and over a much Developed by S; in cooperation 
greater range than ever before. Sperry is with the Armed Fi Loran C is a 
currently fulfilling test instrumentationand unique hyperbolic sy n which is not 
marine navigation contracts with the Serv- _ limited to line of sight. It extends the range 
ices for this new system. of loran transmissions to 1500 miles and 


But a wide variety of tactical applica- beyond . . . operates at ground level as 
tions suggest themselves. For instance, well as at altitude. Compatible with the 
Loran C can be applied to air-sea rescue, Loran A system, Sper: Loran C is an 
surveying, mapping, air traffic control, advanced version of what has been called 
underwater cable laying and repair. It can _ the most important radio navigation devel- 


provide position tracking for ships, air- opment of the postwar era. It is the most 
craft, missiles, and satellites. Itcan be used accurate long range area coverage system 
to develop a battlefield reference grid to in operation. 


AIR ARMAMENT DIVISION, SPERRY GYROSCOPE COMPANY, DIVISION OF SPERRY RAND CORPORATION, GREAT NECK, NEW YORK 
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How do you take the temperature 
of an electronic system? 


Use ONE Compact, Accurate, Lightweight, Completely Transistorized Oster- 
Developed Temperature Indicating System. Replaces 6 Indicating Systems. 





The device illustrated 


— - senses and displays 
the highest of 4 tem- 
perature sensor signals 


és on the Convair B-58 
supersonic bomber. It also reads out the tem- 
perature of the plane’s 2 refrigeration systems. 
However, the unit can monitor temperature 
of any military or commercial electronic sys- 
tem. Special versions can be furnished to 
monitor any analog voltage signal. Back 








Indicator 
Package 


Entire unit (component parts illustrated) has 
an accuracy of 144%, weighs only 3.85 lbs. 
max., requires only 234” panel space, and does 
the work of 6 indicating systems. Component 
parts consist of 4 sensors, a computer package 
with 6 channels, and a hermetically sealed 
indicator package. 


The unit is typical of Oster designed equipment. Compater Pashens 


For help with your instrumentation and display problems, talk to the 
specialists at the Avionic Division. Burton Browne Advertising 


aay See INCLUDE: MANUFACTURING co. 
Synchros Tate ator 

R< vers Se | foe Avionic Division 

Motor Tachs YC Motors Se 


EASTERN 310 Northern Bivd. « Great Neck, Long Island, New York WESTERN 5333 South Sepulveda Bivd . Culver City, California 
OFFICE Phone: HUnter 7-9030 . TWX Great Neck N.Y. 2980 OFFICE Phone: EXmont 1-5742 ¢ UPton 0-1194 « TWX S. Mon. 7671 


daried work on desi transistor circuits 
Engineers For Advanced Projects: | or pace: mechanisms. os 
Contact Mr. Robert Burns, Personnel Manager, in confidence. 
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BELL Aircraft automatic landing system, now under evaluation at FAA's Atlantic City, N. J., facility, is one of three basic types of 
all-weather landing systems which FAA plans to test during the coming year to determine which type should be adopted. 


FAA Seeks Increase in R&D Funds 


Washington—Federal Aviation Agency is seeking $65 million for research  fillan, a ground-based system operating 
it microwave frequencies which give 
pilot a choice of approach angles and 
provides direct cockpit indication (AW 
The bu 0 sc w“ s ( 0” Vi « DOTS ‘ c 9° 

Ik of these funds will be used to continue and evaluate important \j,. 1g 1959. p. 137); and airborne 


development programs already under way rather than to launch major new — fare-out couplers, one developed by 


and development in Fiscal 1961, an increase of nearly 30% over its previous 


year's appropriation. 


projects, according to present plans. North American’s Autonetics Division, 
lopment pected ¢ ontinue unt the other a British design, which em- 
] 


nd-Air Communica ploy radar altimeter, airborne computer 


} 


Cr important new CVcloy | | I 
rogram, which will be launched with ¢ Automatic Grou 


| 
hiscal 1960 funds, is a minimum-cost air — tion System: Tests recently | t ind other elements to compute flare-out 
t tem (AGA path for pilot. In flight evaluation of 


rafhe control transponder for 1 bi n the data link svst 

small busi and private aircr cloped by Radio ¢ or 

ected to call for industry bids ica, which is expected to el te t 1 variety of aircraft types, including a 

the project within the next fe need for communicat f KC-135 jet tanker, an F-102  inter- 
AA already has begun I ive and nuch routin rafic betw t ceptor, an Aero Commander and 

hardware coming ind ground controller Grumman Gulfstream turboprop trans- 


Mmaray 


ition the different systems, FAA plans to usc 


ora 


, 
- 


to test experimental 


out of important development programs ide faster and more relial port 
| during the past several vear f data AW July 28, 1 e T'axiing and Routing of Aircraft Con- 


initiate 
Additional hardware 1s expected to un- _ FAA is seeking Fiscal 1960 fun trol Equipment (TRACE): System for 
dergs uation dunng the coming hase 20 airborne prototyp letermining and displaying the loca- 
veal this fall for full service test tion of all aircraft on airport taxi strips 
© Semi-automatic trafic control: First ¢ All-weather landing svstems ind runways, developed by General 
clements of the automatic data process the next several months, FAA t Railway Signal Co., is now being in 
ing and display system for trafic con- to have three basic types of talled at NAFEC and_ evaluation 
trol, which General Precision Equip landing tems under evaluat t should begin shortly. The system em 
ment Corp. is developing, have been NAFE( $y the end of th ' plovs magnetic sensors which are buried 
delivered to FAA’s National Aviation Fa- hope s to select the system it yt n the runway and tani strips Air- 
cilities Experimental Center (NAFEC The three basic tvpes in t] borne Instruments Laboratory 1s also 
in Atlantic City. This includes digital AN/GSN-5, developed by Bell A under contract to provide an alternative 
computers, built by Librascope, which which employs a_ precision ensing device, a modification of the 
are now undergoing preliminary test. based radar and associated « simple doppler radars used for highway 
By this summer, FAA hopes to have Regal, an acronym that sta speed enforcement. A modification of 
sufficient equipment on hand to begin Range and Elevation Guidan: (RACE techniques may be used for 
system experimentation tests, which are proach and Landing, develop« trafic control of buses which will trans- 
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Whether shooting for the moon 
Or pinpointing an ICBM in the 
Atlantic, success or failure 
already has been determined be- 
fore the button is pushed. Hit 
miss depends upon the reli 

of men, component parts, ar 
support equipment 

Reliability of Hokanson miss 
support air conditioning has beer 
proven in support of the Snark 
Polaris, Thor, Titan, Minutemar 
and Quail programs. Hokar 
also has demonstrated its ir 

ity by solving new and unusua 
air conditioning design and per 
formance requirements 

If you have a missile air cond 
tioning problem, let Hokans« 
solve it. Write today for our latest 
brochure. 


Designers and manufacturers of the 
H-35 airline mobile air conditioner now 
used throughout the world 


AIR CONDITIONING 
C. G. HOKANSON COMPANY, INC. 
2140 Pontius Avenue 





Los Angeles 25, California 


Circle Number 234 on Reader-Service Card 


@ AVIONICS 


Status of Major FAA Facilities 





Remote (Peripheral) Commun. Ovtlets....... 
Air Traffic Comm. Stations* 
International Air Traf. Comm. Stations 











* includes ATCS combined with Airport Traffic Control Towers 
N.A. Not Available af present. 


. * 1 
ym the t minal buil r I iluation of 
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in direct writing recording systems 





only Brush 
designs 
specifically for mil specs 


From every nut and bolt to the shipping crate, fully militarized Brus! t Writing 





Recording Systems are originally built to meet military specificatior 


That's why they are performing every imaginable task of data acquisit nd 
recording at U.S. and NATO installations throughout the world. Thes« tric writing 
systems have proved their unexcelled reliability from the Operatio Monitor 
that will record 120 separate operations at the instant they occur to the Analog and 
Sequence Recorder that simultaneously records both analog data and seq tial events 
And, they are built for maximum performance in the hands of non-tech: personnel 
Brush equipment is already at work putting evaluation data in writing f whole new 


generation of weapons. When the weapons become operational, Brush MIL Recorders 
are a vital part of the system. This experience is unique in the industry. Before 


prototype design becomes a problem—call, write or wire Brush for complete details 


brush INSTRUMENTS 


(A, 
37™™ AND PERKINS CLEVITE CLEVELAND 14. OHIO 





in chart paper 


there 
iS 


qd 
brush INSTRUMENTS 


difference =a vemane ESET 


Only Brush Chart Paper is designed as an integral component of precisely engineered Brush Direct 
Writing Recording Systems. The full potential of these systems cannot be realized unless all 

of the original components are utilized. They’re engineered as a total entity. Imitation papers cannot 
match the precision ruling, dimensional stability and super-smoothness of Brush Chart Paper 

Take no chances—specify Brush and you can rely on your records being accurate, permanent, easily 
read and easily reproduced. Stocks available from strategically located branches and 

sales representatives throughout the United States and Canada 


} aes | Write f 


or sample 
of actual tracing 
Brush Chart Paper 
Ask for 

( heck the Record 
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Solid State Electronics Trend 
Goes On in Plant and Laboratory 


By Barry Millet | Simplify 


Mounting acceptance of solid-state electronics was apparent again | I Wi 


in the avionics industry. And it is clear this trend will continue. 
This is reflected only partly in the increased production of solid-state d 


but is far more apparent in the stepped up over-all research and develoy Asser ] ibly 


of solid-state materials, devices and techniques at almost every major a 
laboratory throughout the country. : 
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ne the conventional 
transistor 
rials and t hniq I ul 
fabrication. Oth 


the transist 
old but not full 


n lower frequen 
onents—the on 
ss? 
degree, these ef 
the militar in 
ir demands f 
1. , ] 
nd veight ink 


rh ing pre 
materials—There 1 


: } ' . 
tf crniconducto na 


in uncnd 
} 

rl materials In 
for tras 


cx ump 


mater 


‘ 
mprove 1) 


nise of the Group IIL-V ganic and inorganic con | with a 


uch as gallium arsenide 


heaiestdiie: tale @ batilel  toce tan Censs enolicel KINGSLEY 


I1l-V compound diodes are 


ce market dominated ‘Le ite | von I | Wire Tale, Tube 


ct some of these com- ooling oni i es a 
ted to play an increa reover, the Navy ] mn Marking Machine 
re in transistor-type ips h sling 

he potential high 
gh te mperature opera Now you can mark each wire or 
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IT& TT Laboratories and rore nomiéally, right in your own plant! 

nbridge Research Center 
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Simplify your assembly methods 
and speed production with the 


same machine that has proved so 
emiconducting proper gle 
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be of value in transistors successful in the aircraft and missile 


diode industries. Write for details 
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guidance problems? 


| Once a missile has left the a 
launching pad, its success is 
dependent, in part, on the - 
reliability of its guidance sys- Soe at —> 
tem—a system demanding an Le 0 


extremely high degree of precision. Hoff- “°” conser 
man’s Electro-Mechanical Department 
employs the most advanced precision manu- 
facturing techniques to produce gyroscopes, 7, 9 
navigational computers, indicators, and 
other essential electro-mechanical instru- 


ments and components. Equipped with the 
tools and skills required for this highly 
exacting work, Hoffman’s Electro-Mechan- Nags 
ical Department stands ready to help solve 
your precision manufacturing problems. 


MAVIGATIC 


Hoffman /s.ectromies CORPORATION 


PAilitary Products Division 


Former y Hoffman Laboratories Division 


ECHANMICAL A® POWER SYSTEMS MANAGEMENT 
" 


€LO SEevices COUNTERMEASURES 


Ld 


3740 S. Grand Avenue, Los Angeles 7, California 
nt developments at Hoffman have created positions for scientists and engineers of high calibre ease address inquiries to Vice President, Engine 
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clectric capacitor to convert thermal 
into electrical energy. 

Both thermoelectric sources and the 
ferroclectric converter may join solar 
batteries as useful solid-state space 
powe! sources. 
© Hybrid tubes—lor vears, a handful of 
researchers have sought to eliminate a 
principal source of tube failure and 
power consumption by replacing § the 
hot cathode of an clectron tube by an 
clectron emitting semiconductor junc- 
tion 

Emission of electrons from the sur- 
face of a semiconductor junction has 
been observed in silicon, diamond, and 
silicon carbide in varving current den- 
ities at Bell Telephone Laboratories, 
RCA, Westinghouse and elsewhere 
These observations have sparked the 
hope of bringing the density of clec- 
tron emission up to a level necessary 
for tube operation 
© Superconductive devices—Like ther- 
moclectric effects the phenomenon of 
uperconductivitv—the ability of certain 
metals, usually poor conductors at room 
temperature, to lose all resistivity when 
cooled to temperatures near absolute 
zero—has been known for vears. Interest 
in superconductivity revived five or six 
vears ago with the late Dudley Buck's 
uggestion of a low-temperature switch- 
ing clement—the crvotron—for use in 
mall, low power computers. Work on 
the crvotron and related superconduc 
tive devices has evolved from wire 
wound to thin film devices whose broad 
ipplication, according to many in the 
ficld, awaits impending solutions of 
cooling, materials and film deposition 
problems. Other devices, emploving 
superconductivity—such as gyroscopes, 
bolometers, detectors and electromag- 
ncts—are now attracting close attention 
It appears that the interest in super- 
conductivity, stirred by the crvotron, 
may lead to a multiplicity of devices in 
areas apart from computers. 
© Tunnel diodes—Tunnel, or Esaki, di- 
odes are one of the latest additions to 
the designer's bag of solid-state tricks 
This device promises very high fre 
quency operation (the kilomegacycle re 
gion has already been reached), it doesn't 
require the high degree of crystal purity 
ind controlled doping which plagues 
the transistor manufacturer, it can be 
fabricated from high temperature ma- 
terials, and is less susceptible to radia- 
tion damage than transistor devices. 
There is belief that it can be made 
cheaply, and if so, it should make siz- 
ible inroads in the device market for 
possible applications as switching ele- 
ments in memory and logic systems of 
computers, as amplifiers, oscillators, 
mixers and converters 
e Low-noise amplifiers—Need continues 
for low-noise amplifiers to extend the 
range of communication systems on 
carth and in space, to stretch the “eyes” 
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features 
removable 


POKE-HOME 


contacts 


Like the Stub R, ampHENOL’s new POKE “R” lightweight 
environmental connectors offer “plus” features above and 
beyond the minimum established by specifications. It offers 
you the added advantage of removable crimp type contacts 
that simplify wiring, assembly, circuit modification and re- 
assembly if necessary. 

Due to special design, Poke “R” will also pass “Altitude 
Immersion” in addition to meeting R requirements of MIL-C- 
5015D. 


ope (ck tee othe iperant fats 


CRIMP TYPE CONTACTS eliminate solder and electrical problems 
from poor solder techniques. 


OPEN INSPECTION . . . crimped contacts can be inspected before 
being poked home into connector. 


FASTER ASSEMBLY . . . contacts shipped separately from connector 
. .. permitting fast crimp wiring by hand or machine. 

EASE OF REPLACEMENT . . . removability of contacts allow re-loca- 
tion of circuits without replacing connector. 

HIGHER ELECTRICAL SAFETY . . . using crimp contacts eliminates 
the chance of solder overflow to short contacts. 

METAL TO METAL BOTTOMING provided by construction of grommet 
clamp reduces possibility of compression set. 


LOWER ASSEMBLY COsT .. . Grommet removal is not necessary for 
either assembly or disassembly, reducing handling and produc- 
tion time 


IMPROVED RELIABILITY of wire termination due to crimping of con- 
tact with ampnenot four-indent crimp. 


THREE SHELL STYLES ARE AVAILABLE . . . MS3100, mMS3101 AND ms3106 IN 
SIZES 10sL THRU 36 


Remember . . . AMPHENOL provides the best and biggest inte- 


grated line of connectors and cables in the world. 
*Reg. T.M. 


CONNECTOR DIVISION 
1830 s. 54TH AVE., CHICAGO 50, ILLINOIS 


Amphenol-Borg Electronics Corporation 





LOW COST | ' 
all-electronic, totally-transistorized 


DIGITAL MULTIMETERS 


NOW IN A SINGLE 5%” OR 8%” x 19” PANEL Digital Multimeters for measuring any 
combination of AC/DC volts, AC/DC ratios, and resistance, with pre-amps for 
higher sensitivities, and optional electrical outputs and print control capabilities! 


This new line of all-electronic, solid state 
instruments meets the growing 
requirement for precision, multi-purpose 
measuring instruments. Any combination 
of AC and DC voltages, AC and DC 
ratios, resistances ...every electrical 
parameter which is of interest to 
the instrumentation designer ...can now be 
measured quickly, accurately, with a 
single instrument. 


Unmatched specifications! These Multimeters are 
the first to have a combinatien of high input imped- 
ance, 4 digit accuracy, automatic ranging, automatic 
polarity and high speed in a single instrument! 


All electronic, solid state circuitry! Exclusive use of 
transistors and diodes provides a light, compact 
instrument possessing exceptionally high reliability 
and accuracy. The experience of more than 6,000 
digital instruments has gone into their design. 

Unique reference supply gives unequalled stability! 
For these new instruments, EI has developed a pre- 
regulated, twin Zener diode bridge with the Zener 
diodes in a temperature-stabilized oven. Temperature 
stability and drift characteristics of this reference 


are better than .005% and unequalled in the industry. 
Easily integrated into semi- or completely automatic 
systems! These new instruments reflect EI’s active- 
participation in the building of small and medium 
size digital systems. All necessary control logic is 
available at rear panel connectors for external con- 
trol. Every instrument is ideally suited for automatic 
input signal conditioning or scanning operation. 
Models with electrical outputs will operate directly 
in multi-point scanning and print-out data logging 
systems without any additional circuitry or auxil- 
iary equipment. 

Electrical outputs optional! Where “hard copy” of 
test results is not required, the addition of electrical 
outputs and print control capabilities is a costly, 
unnecessary luxury. EI provides these new instru- 
ments, in every measuring configuration, either with 
or without these features. 

Sensitivity contro! eliminates effect of noisy readings! 
A front panel sensitivity control is provided on each 
of the instruments to overcome unusual noise con- 
ditions and give, as a by-product, a qualitative meas- 
urement of the noise present. 


fe 


FLIP-TOP BOX CONSTRUCTION 
FOR EASY MAINTENANCE. 


3540 AERO COURT + 


SAN DIEGO 11, CALIF. 


Electro instruments, inc. 





Now pick the instrument that exactly meets 
your needs and order by model number! 


woot) 640 one 
: . weer fie 


eet 


woot. see 


Faster conversion times, higher 

input impedance, greater accuracies, 
plus all of the other specifications 

you wanted in a digital multimeter! 


DC VOLTAGE SPECIFICATIONS: Apply to all instru- 
ments incorporating the pre-amplifie 
Range: + 7 Senet to .09999; 
© .9999; 
1. 000 to 9.999; 
10.00 to 99.99; 
100.0 to 999.9 v 


Accuracy: 0.02% +1 digit for 10 
microvolt range of .00001 to 
09999 v; 0.01% +1 digit 
from .0001 to 999.9 v 


input impedance: 1000 megohms up to 9.999 v; 
11 aaguins up to 999.9 v 


Average Reading Time: 50 miiliseconds 
Operating Ambient 
Temperature: 0-50°C 
Maximum Source 
impedance: 5 K ohms on 10 microvoit 
range only; noncritical all other 
Automatic Features: Ranging, polarity 


DC VOLTAGE SPECIFICATIONS: Apply to ail instru- 
ments except those incorporating the pre-ampiifier 


Range: + + Sees to + .9999; 


+ 100.0 to $999.9 v 


Accuracy: 
input Impedance: 


Average Reading Time: 
Max. Balance Time: 


Operating Ambient 
Temperature: 
Automatic Features: 


0.01% +1 digit 
1000 m ohms to + 9.999 v; 
11 megohms to + 999.9 v 


50 milliseconds 
200 milliseconds 


0-50°C 
Ranging. polarity 


DC RATIO SPECIFICATIONS: Apply to all instruments 


measuring DC ratios 
Range: 
Accuracy: 
input Impedance: 
Average Reading Time: 
Max. Balance Time: 
Reference Voltage: 


0000 to .9999° 

+1 digit 

1000 rmegohms 

50 milliseconds 

100 milliseconds 

10 volts + 10% (nominai) 


oot) a54 


woot: #55 
Rat vot 





Many variations of these basic models including AC ratiometers, milli- 
and specialized measuring instruments 


Itmeters 
tailored to individual systems requirements are available in the same 


ohmmeters, microvo 


physical configurations. 


Ask your a sales office or representative for complete information. 
Circle Number 243 on Reader-Service Cord 


Reference input 
Impedance: 
Operating Ambient 
Temperature: 


1000 megohms 

0-50°C 

With properly chosen reference supply, ratios of 
up to 100 times unity may be measured. 


AC VOLTAGE SPECIFICATIONS: Apply to all instru- 
voltages 


ments measuring AC 


Frequency 
Response: 30 cps to 10,000 cps 
1 Impedance: 5 meee ee 30 
mts , mm ante 9999 vats 
10 shunted by 30 
mmfd up to 999.9 VAC 


Average Reading Time: 2 secs. low freq.; 4% sec. high 


freq. (400 cps and up) 


Ope Ambient 
“Temperature: 0-50°C 


Aost atic F Ranging 


RESISTANCE SPECIFICATIONS: Apply to ali instru- 
ments measuring resistances 





1000. 

10.00 K 

ohms; 1 

999.9 K 

Accur 0.01% + 
wine ohms; 003 
999.9 K ohm 
Average Balance Time: 200 milliseconds 


rati Ambient 
aw —-—-- 


Automatic Features: Ranging (decimal point 
placement) 


ELECTRICAL OUTPUT SPECIFICATIONS: Apply to ail 
instruments incorporating electrical outputs 


® Both 2-4-2-1 Binary Coded Decimal and 10 Line 
Coded Decimal are provided 
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ALL TRANSISTOR “ the most versatile. . . 
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Illuminated canopy 


Type 9800 series input couplers provide all input, control 
and balance functions. Input available both front and rear. 


Type 481 Preamplifier provides sensitivities 
from one microvolt to 5 volts per mm. 


Type 482 power amplifiers—may be used without 
preamplifiers for up to 10 mv/cm sensitivity 


Zero suppression control 


Combining all these features... 


e stable d-c sensitivity of one microvolt per mm 
e true differential input 

e high input impedance 

e response to beyond 150 cps. 


e reluctance, differential transformer, strain gage with 
a-c or d-c excitation, thermocouples, etc., used with 


all preamplifiers 
e deflection time less than 1.5 milliseconds 
(2.5 ms with preamplifiers) 
e fixed precision calibration 
e instant warm-up 
* precision source for d-c and 400 cycle excitation, 
self-contained 
° zero suppression, twenty times full scale, 
both directions 


most sensitive direct writing unit available 


GRAPH 


504-A paper drive—speeds 
from 1 to 250 mm/sec. Elec- 
trical speed shift 1 to 250 
mm per minute available. 
Zero weave high precision 
drive, 850 ft. capacity (heat 
or electric) 1500 ft. (ink). 
Front loading, with full un- 
obstructed record visible 
from front. 
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New Antenna 


Broadband antenna for high speed aircraft, 
a VSWR of less than 4:1 over 
weighs 


which has 
frequency range of 50 to 400 mc., 
8! Ib.. is now available from Land-Air Inc., 
Chicago, Ill. The Model LA 80-320 can 
withstand shock and vibration of MIL-A- 
18376A, according to manufacturer. 
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Proved! New, Better Way to 


Seal Drilled Holes with 


| REAMED 
DRILL HOLE § 


In 
your = 
castings 
ae 
; | | 


THE LEE COMPANY 


Circle Numbe 


Less weight! 
Less cost! 


NEW ((eun-PLUGS 


Seal simply, positively 
Prevent costly leaks! 


Now — forget conventional, costly 
methods of sealing holes that serve 
as flow or pressure passages. The 
Lee “Pin Plug” is a cylindrical plug 
with a tapered reamed hole partway 
through its center and numerous 
small grooves on its outside surface. 
Simply place it into reamed hole 
and drive in the tapered pin until 
ends are flush. Controlled expan- 
sion Causes grooves in plug to “bite” 
into casting and form independent 
seals and retaining rings. Extensive 
laboratory tests report no leaks un- 
der normal often show 
bone dry seals up to pressures of 
40,000 psi. 


pressures, 


Now successfully and widely used 
on aircraft and missiles — for 
pumps, servo valves, regulators, 
etc. Available steel and aluminum 
and in both long and short series. 


© Pot #2,821,323 


«.53 dio.>| 


—>| '<.09 dia. 


(actual size) 


Write today for Standard 
Sizes and Engineering Data 


SOME TERRITORIES STILL OPEN FOR QUALIFIED 
TECHNICAL SALES REPRESENTATIVES. 


OLD SAYBROOK, CONN. 
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INIATURE ELECTRIC GYRO_Typ. PHU PYROTECHNIC GYRO—Type PHM 
Extremely rugged, small, lightweight, © Rugged, inexpensive, expendable 
accurate Size: 2.75” x 4” Overall dim. 

Size: 2” x 2.5” overall] dim. Daigtt: 800 ra . P 
» one : rit: 1° per min., first ¢ minutes 
2 : 250 grams 
Weight: ye eee Runup and uncage time: less than 
Scorsby Drift: 1° per min. max. 50 ms. 
Outer gimbal readout Outer gimbal] readout: potentiometer, 
c microsyn or commutator 
For applications u here Size and ; . 
weight Savings are critical, » ithout Gyro wheel cartridge energized, All 
84Ccrifice of accuracy and reliability, 948e8 Jenerated may be contained 
Within the outer housing (hermetic 
seal if desired), Low cost, high pro. 
duction potential. Extremely rugged, 
can withstand 100 G Shock. 


reenleaf mamuractunine 
/ 


DIVISION OF MANDRs NOUSTRIES INC, 


7814 MAPLEWOOD INDUSTRIAI <OURT, ST LOUIS 17, MISsOUR, 
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Kaman H-43B Huskie Air Force rescue and utility helicopters in flight test 


elicopters 
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ayvco 


were 


ENTISTS AND ENGINEERS 


Avco helps defend America from sea to space. 


Global security and peace depend upon an America geared to a space-age concept of defense. 


FOR QUALIFIED 6 


es 


mit 


At Avco. skilled manpower and modern machines supply the attention and emphasis this con- 


cept deserves. Alert to the responsibilities of peace are Avco-Everett Research Laboratory— 


Jt 


OFPPORT 


investigating problems in gas dynamics and space technology; Crosley—communications, radar, 


infrared, electronic control systems, missile fuzing; Lycoming—aircraft, marine and industrial 


CAREER 


power plants, missile subsystems; Nashville—aircraft and missile aluminum and stainless steel 


al 


structures: Pre-Flite Industries Corporation—jet engine starters, ground support and test 


uNuUS 


equipment; Research and Advanced Development Division—basic and applied research in 


and engineering. ‘ 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 


electronics, physical sciences, 
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VERTOL YHC-18 MOCKUP WITH H-21 IN BACKGROUND 


Change, New Concepts Set Helicopter Pace 


Helicopter development, with the influence of the turbine distinctly evident, 


is forecast to intensify in tempo in the carly 1960s. 


Sales over the past year generally were down as the industry converted from 


| 


piston engines to gas turbines. Benefits of new turbine engines—their lower 


operating and maintenance costs, greater power, practicality for light as well 


as heavy helicopters—should create a demand for new or replacement rotary 


wing aircraft 
Potential of the ial helicop 
market has vet to be plumbed fulls 
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tors and 11% in helicopters since 1955, 
cording to the Helicopter Council of 
the Aerospace Industries Assn 
Chere are 264 helistops and heliports 
cated in the U.S 
level and 27 are rooftop). In 
ipproximately 100 
latforms on movable and 
rigs in the Gulf of Mexico 
vhere the helicopter is an accepted 
tool of that industrv. The Civil Aero 
nautics Board has on file 76 applica 
tions for scheduled helicopter service 
Che helicopter lines—New 
York Airways, Chicago Helicopter Air 
ivs and Los Angeles Airwavs—recently 
dered turbine-powered craft for de 
1961. The largest piston heli 
carry 15 


of which 237 ir¢ 
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ddition 
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erv in 
opter today can passengers 
it a cost of about 2U cents per passcn 
turbines and other 


uircraft will handle a minimum 


ger mile Vhe 
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f 25 passengers at half this cost 
Rotorcraft on order include five twin 
ngine Sikorsky S-6]1s for Los Angeles 
\irwavs and six for Chicago Helicopter 
New York Airways has or 
dered 10 twin-turbine Vertol 107s 
which five will be delivered i 
spring of 1961 and the remaining five by 
the end of 1963. Fleet and traffic fig 
ures for the three lines for 1959 are as 
follows 
@ New York Airways. Currently owns 
five Vertol 44Bs and one Bell 47 and 
last year carried 124,199 revenue passen 
gers 2,397,000 revenue passenger miles 
Load factor was 50.1%. Mail carried 
totaled 18,095 ton miles; express, 13,788 


\irwavs 
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READY IS THE RAVEN’S MOST FAMOUS TRAIT 


And the record proves it. Here are some indications of the reliability of 
this remarkable light helicopter from the U.S. Army's top flight training 
operation at Camp Wolters, Texas. 


1 At this Army-Southern Airways Co. contract operation, the H-23D Raven 
is the first helicopter ever approved by the Military for 1,000 flight hours 
between major overhauls...on all major components of its drive system 


2 The D ranks highest of all Army rotorcraft in air availability... lowest 
in maintenance cost. 


3 Regardless of weather or any other delays, efficient Camp Wolters joint 
military and civilian management puts its fleet of Ravens through more 
than 7,000 actual training hours every month. 


Designs are one thing. Deliveries another. Both come from 


HILLER® 


‘ vv , 
ATRCRAF"! 
A wih 
CORPORATION 
PALO ALTO, CALIFORNIA WABHINGTON. OC 
ADHESIVE ENGINEERING DIVISION. SAN CARLOS. CALIFORNIA 
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available ton 
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ming 
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nitial order will 
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@ HELICOPTERS 


¢ HU2K-1 Seasprite. Kaman’s single- 
rotor helicopter has capability as an 
ASW vehicle, but so far is slated by the 
Navy for utility. Initial million 
Navy contract called for delivery of four 
Kaman has a $14 
nillion follow-on order and will deliver 
12 more helicopters in 1960. Search 
primary mission. It 
o will be used for long-range high 
ed liaison dutv with the fleet. HU2K 
in carrv 13 combat troops in bucke 
its or accommodate up to four litters 
Powerplant is a single General Electric 
58-6 rated at 1,025 shp 

Other 
ents includ 
@ Sikorsky Aircraft. ‘The 
ll-weather S-61, a 25-28 passenger air 
ill make its first flight in the fall 
tion is programed this vear for 
the twin-turbine $-64 flving crane, with 
FAA certifica 
single-turbine S-62, 8-10 
lircraft, is expected in 
spring. Production of the S-58 
for both the Navy and Marines will con- 
nue through 1960 and 1961. Nearly 
200 have been manufactured 

In its long-range development Sikor- 


$13 


Seasprites in 1959 


nd rescue 1s ifs 
' 
il 


‘ 


major activities and develop 
twin-turbine, 


Construc 


pavload of cight tons 
tion of the 
ASSCTILG utilit 
vie 


is working on three active projects 
four-turbine cranc¢ could carry 

1 40-ton payload: a compound assault 
TOSS weight of 35.000 


and a 


which 


| 
helicopter with 


= Reg 
lb. and a top speed of 250 mph., 





From the 
revolutionary 
Boeing Swedge 
Clamp through 
heat resistant, Teflon 
and aromatic fuel clamps 
including your own 
custom-designed clamp 
Universal is yourone 
best source of quality and 
reliability. The widest 
range of sizes and shapes 
are designed and 
manufactured under 
one roof to meet 
your most urgent 
service requirements 
to give you an 
UMPCO solution 
to every clamp 
problem 


UCTS, INC. 


331 Vineland Avenue 
City of Industry 
Calif. 
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BELL HU-1A IROQUOIS 


© Bell I 


le licopte n« orp. 


A B Iroquois 


e Kaman Aircraft Corp. In 
Huski nd Seasprite pt t 
h 1 an advanced t ® Covrodvn of America 


K 
its K-16B, anS VIOL tilt r protot 


tion in h n line w 
turbine-powered rsiOl f tl rummat ose fuselage, a ving f he DASH (dest: 


HUL will bring the ] type d slip streat nd pr Isive yt ve 


copters pr I 1 t igh cTpla 
contract was received for tw 2 lectr P'S8-GE2A engines 
uircraft, basicall r I 1¢ four r¢ uled for early M 
place utility HUL-1 n¢ ed bv fu ( t NASA’ 
the Amcrican li 
Commercial sales | exceed ir th irev Rotodyne, with rights to 
100 aircraft for th | } ( manufacture, sell and service th 
I'wo models were marl passenger VTOL aircraft. New 
vear: the four-place Ranger and vavs ordered five Rotodvn 
three place 47G-2 lrooper he Brazi I I the British, with an 
ian air force has ordered 12 of th 10 more, for 1964 operation 
latter for a ntract total of $562,556 is powered by tw 3.000 
HU-1B should be certificated ing pier Eland turboprops and | 
1960. Bell also is preparing pr blade-tip pressure jets; production ver ial ( ition, personnel trans 
to the Army for multi-engin irbin sions will have Rolls-Rovce T'vn K ortati 1 pilot and instrument 
ber 3,001 ine! is currently being demon 
tilting rotor type convertiplar ¢ Hiller Aircraft Corp. Company's 1959 rate the instrument trainer con 
e Vertol Aircraft Corp. Con v will les reached high of $16 million-plus, guration. Ten of its earlier YH-4]s 


powered transport versions of its X\ man employes now num 
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NEW. »» FROM INDUSTRY’S BROADEST RECTIFIER LINE 


SILI 
mn OyAN n=) | BD) a 
RECTIFIERS 


FEATURES 


@ IMPROVED RELIABILITY AT ELEVATED 
TEMPERATURES 


@ HIGHER TEMPERATURE PERFORMANCE 
TO 500°C 


@ EXCELLENT RADIATION RESISTANCE 



















Silicon carbide rectifiers are now available for 

production requirements. Their inherent higher 

temperature capabilities (to 500°C) provide 

greater reliability in existing circuitry subject 

to high ambient temperatures. Resistance to 

radiation is up to 100 times greater than pre- a Write for 
viously available in any semiconductor rectifiers. Bulletin PB-70 


Be sure to visit Transitron at the IRE Show, New York, Booths 1319-1323. 


Trangitron 


Pea i-You daelaliomietolaelole-ts\° 0) iy d-4,4-Ral-de Pil aal-0-t-7-Cotalel-1-3ac— 
“Leadership in Semiconductors ss: vou vocat AuToREEO THAN 













TYPICAL OF FOREIGN SALES RACE: SIKORSKY S-62 IN INDIA 


were delivered to the Army betwee by Sud Aviation, and marketed here by ce ped at the General Electric Small 
August, 1957, and January, 1955 Republic, new production Alouettes will — Aircraft Engine Department 
Raytheon Co. received in ) a be equipped with an Artouste IIC-480_— @ Piasecki VZ-SP. Improvement 
$90.000 studv contract from shp. engine with overhaul period of 750 handling characteristics of the U.S 
Air Development Center for hi Alouctte has flown to 36,501 ft., Army fiving testbed was provided bi 
posed radio-powered unmanned Cruise installing 425 shp. Turbomeca Artouste 
IIB turbine, to replace the pair of 180 


| 4 piston cngines Num 
' 


will carr 

copter, designed to serve as a speed at 10,000 ft. is 105 mph 

platform for surveillance radar Development plan for an operational y 

tended-range communications for supersonic VTOL fighter probably will ber two VZ-SP, proposed by Piaseck 
leted and put into effect by Ai nuuld have two turbines 


r micro he ompl 
lactical Air Command e Doak VZ-4ADA. This Army researcl 


would be designed to hover ( 

wave energy beamed to its antenna fron rce for the 

the ground vefore Julv | Design entries at x hicle has made successful vertical 
Omega Aircraft Cory 

Mass., turned out its first 

BS-12D twin-engine cargo ] 

helicopter last year. Okanagan 

copters, Ltd., has ordered thr 

models Powerplant 

Li 


Donal 


? 000 lb. pavload 


ffs mversions to forward flight 


New edford pe ted from Northr »D Convair. Bell keof 
McDonnell and Republi nd 1 
Research and development re driven from a single Lycoming 1 
in the VTOL area includes mounted in the fuselage. ( 
© General Electric’s Flight Propul rsiol rom horizontal to ho 
D oO developing 1 turbin e been made at pressur 


] \ tudes from 3.000-6.000 ft 


turn Iwo wing-tip ducted fan 


propulsion 


lungs. Company 1s dé ning dau | ice 
turbine version. j ] mn erTplal Wi c om thre Troup © Bell XV-3. Bell's tilt-rotor 
163s, which will raise 
1,000 Ib. to 2,500 II 
Bensen Aircraft Cor 
N. C.) B-9 Little Zipster, one-man | 


ll se for $6.995 when t 
| 


yn 


copter, Wl 
certificatec FAA. Gross weigl 
700 Ib., useful load 250 Ib. and 
speed 60 mph Endurance 
ind range 100 mi Rotor diam 
22 ft. Mercury Mk. 75 modifi 
board engine deli 
Brantly Hel 
place rotorcraft has dual control 
powered by a Lvcoming VO360-Al 
180 hp. Weight emptv 1s 
maximum gross 
Still-air range is 
sea level, is 100 mpl 
igned for business. 
uated bv both the 
Cost is $19,950 
During 1959, Republic Aviation 
Corp.’s Helicopter Division sold 15 
\louctte II helicopters, the only tur- 
bine rotorcraft licensed to fly in the 


U.S. and Canada. Designed in France 


CTS 
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SIKORSKY S-57 CONVERTIPLANE MODEL 
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SIKORSKY S-60 FLYING CRANE AS MINESWEEPER 


pro’ 
i i I fest \ btained by usher 
NAS vear logg , ropeller driven bv a 180-hp Lycoming 
ian ¢ t WCTSIOI | I t | ro is now being tested 
n-flight haf n tl i \\ nsor Ihe aircraft is vet 
eRvan VZ-3-RY 7AP m \ ertifi lb \A 
sha were? ' oming . ig e Avian 2/180 Gvroplane is underg: 
und ls in Ontario, Canada 
uise at 150 mph. a 
Powerplant is a 180-hp 
I oming which dr ve 1 ducted pusher 
i I pr ypeller i € tal All-steel 
feat I hat I t iInpower gh 
ypters and pure jets; R r-p )} pa ire made 


in i I 1 Cail ill 


ew Vertifan 
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rking on the Vertif under 1. fligl mpresse 


lb oree preliminar' le a 
’s third VTOI the 
Is reimforce 
1ir cushion 
es, with prim consid 
tT on future militar 
trong during 1959 


' ' 
e Vertol Model 76. Comy mvs At devel yped in ur scooter 


VZ-2 ime the first tilt-wing 1 rch g vert pable of lifting three persons 2.5 in 


ft to su fulls ( 1 f f the ground and traveling at speeds 

25 mph. This vehick is powered 

y being r 1 Zundapp 14 hp., two evcle motor 

Lang! AFB, Va hedul t cle engine turning a two-bl wood 


e Gvrodvne YRON-]. Navy | ( Dp ] r cl nt Companv research 


| total of five rotorevcles r eval | n roug ind possibly 
( if the r wil ited \ i” I ) . rn ad vel 
Marine Pavload hie { voul g licited 
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ypment 


ne 
ypter is 250 Tb., vehicl | First militarv contract for 


onsidered for combat use borat full hamber ground cushion machine was 
nnaissance, courier, observation and ni warded by the Marine Corps to Space 
limited logist upport operation ns mounted in th g \l | tronics, Inc., of Washington. The 20 


© Hiller X-18.  ‘Tilt-wing airplane built ; ll be powered | ft. x 24 ft. long vehi will 


for USAF is being flight-tested at Fd ! ! men at approximately 100 mph InG 


rm eight 


AFB as a conventional aircraft 380 hp will be powered by a 270-hp. gasoline- 
vith wing-engine combination locked \utog dey nen fueled industrial engine Che barge- 
in horizontal position Fests will b America includ like machine will weigh 15,000 Ib 
continued until enough data is gathered @¢ Umbangh 18. I mptv. Pavload will be about 40,000 


to permit vertical flight tests. In these, craft will be prod I 
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THE RAW MATERIALS OF PROGRESS 


KEL-F’’ Plastic . . . proved reliability for tough pressure assignments 


BRAND 


Shattering vibration crushing acceleration 
temperature variance—these are factors Wiancko Engineering 
Company, Pasadena, California, is meeting in their differential! 
pressure pickups for corrosive media with the help of KEL-F 
Brand Halofluorocarbon Polymers 


. extreme 


Used in rockets, these pickups measure the differential flow of 
highly corrosive media, such as red and white fuming nitric acid 
and oxygen. The pickup operates efficiently between 0°F. and 
160°F., with a sensitivity change of less than 2% for a 100°F. 
change in temperature. The diaphragms (arrow above) are made 
of KEL-F Plastic and cast by Glaco Chemical Corp., a subsidiary 
of Ekeo Products Co., Whittier, California. The damping fluid 
s KEL-F Brand Light Oil 1. 


Winnesora Miinine AND TVUANuracturine COMPANY 


» ++ WHERE RESEARCH IS THE KEY TO TOMORROW NS 


KEL-F Plastic was chosen because it is chemically inert, ther 
mally stable, has high impact, tensile and compressive strength, 
and zero moisture absorption. This unique combination of 
features, plus others such as easy moldability, makes KEL-F 
Plastic ideal for many uses in aircraft, rockets and missiles 
Included: O-rings, LOX lip seals, valve diaphragms, flow meter 
and fuel bladders 


KEL-F Brand Oils, Waxes and Greases, too, have remarkable 
properties. Their uses include: Compressor lubricants, damping 
fluids, hydraulic and pump fluids and liquid dielectrics. 

For complete performance characteristics, write today specifying 
area of interest to: 3M Chemical Division, Dept. KAW-30, 
St. Paul 6, Minnesota. 


“KEL-F" is a Reg T.M. of IMC 


CHEMICAL DIVISION ca oa 
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Business Flying 





He Sells Deper:cable, Carefree Flying! 


Your dependable Esso Aviation Dealer leaves noth 
ing to chance when it comes to taking care of your 
flying pleasure. Maybe that’s why you'll find more 


Your Esso Aviation Dealer knows planes, and a lot 
about the specialized fuels and lubricants that “keep 
‘em flying.’ Perhaps that’s the reason he takes such 
pride in selling Esso Aviation products ... famous 
since the Wright Brothers’ firs 


, 


for dependabilit \ 
flight. 
in addition | 


are @aslly\ 


, batteries, landing 


storage 


% 


Esso Dealer Airports from Maine to Louisiana than 
any other kind. 


Highways or Skyways...“ESSO RESEARCH works wonders with oil” 
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CESSNA 210 


Optimism Keys Business Flying Outlook 


By Erwin J. Bulban 


Business flying entered the new decade moving at a pace that promises to 
shatter the spectacular records it achieved in the past 10 years and result in an 


explosive growth in this country’s aircraft population within the next 10 to 


15 vears. 

From 1950 through 1959, the num- 
ber of business and utility aircraft sold 
more than doubled and the total 
dollar volume increased six times as the 
tirplanes became larger and more com- 
It is interesting to note that onc 
manufacturer—considered the smaller of 
the “Big Three” in dollar volume—last 
dollar volume busi 
aircraft 


sale s 


plex 


vear recorded mort 


ness than the entire business 


attained only 10 

In the 10-15 vears ahead 
ness and utility aircraft popr 
the United States is consen 
pected to jump from today’s 
active planes to approximat 


industry 


units 

lotal flying 
iviation fleet 
than 20 


hours of tl 
are expectes 


more million an 


- 


pared with current 12.3 million hr.-plus. 

The industry set unit delivery and 
dollar volume marks again last year 
with deliveries of 7,689 airplanes hav- 
ing a factory billing price total of 
$129.8 million (see detailed figures, 
table, p. 259), an increase of 20% in 
number of units over the previous year 
when factory billings totaled approxi- 
mately $101.5 million. At retail levels, 
this meant that in 1959, some $170 
million was spent on the industry's 
products, an increase of $35 million 
over 1958 

Manufacturers last year surpassed 
every 1958 monthly figure in unit de- 
livery and total dollar volume. Of the 


BEECH MODEL 33 DEBONAIR 








» 
GIVES YOU 


the BEST 


COMBINATION 


of ALL the features you want in a 


HIGH PERFORMANCE 


ROOM AND COMFORT. The Comanche gives 
you the roomiest cabin—no shoulders rubbing 
shoulders, pienty of leg room—plus the luxury 
of beautiful new interior styling, new im- 
proved ventilating system. Trips seem half as 
jong, thanks to the Comanche’s roominess. 


BEAUTY. The Comanche gives you unmatched 
eye-appeal. its every beautiful line from spinner 
to much tmitated swept rudder tells you the 
Comanche was designed to fly fast, fly right. 
On the ground or in the air the Comanche 
draws admiring glances wherever you may go. 


LOAD ABILITY. You get more payload in the 
Comanche—four full-size passengers, full 
standard fuel load with weight allowance left 
over. 20-cubic foot, 200-pound capacity bag- 
gage compartment is largest of any, with big 
square door that will take the largest bag. 





iit : . 
RUGGED STRUCTURE. Study the Comanche’s 
rugged structure, the deep massive main 
spar and you'll understand why the Comanche 
has an impeccable record of structural in- 
tegrity. Piper, exclusively, primes all interior 
surfaces before assembly to reduce corrosion. 


BUSINESS PLANE 


PERFORMANCE. Advanced aerodynamic 
design, including laminar flow wing, gives 
Comanche top efficiency proved by two world 
non-stop distance flights (Class 4—7,668 miles; 
Class 3—6,959 miles). Single-piece stabilator 
gives superior longitudinai stability, less drag. 





ECONOMY. Compare any all-metal plane, 
equipped as you want it, and see how much 
further your dollar goes with the Comanche 
Lower cost means lower insurance, less de- 
preciation. Simplified systems assure depend- 
ability. Hailed as ‘easiest plane to maintain.” 


Cob, Compare 4 ee Qe why the Comanche is the widest selling high performance, 
I 


ow wing plane on the market today. Your choice of two fine models: for top economy, 
the Lycoming 180 hp Comanche, 160 mph cruise, $15,800; 
for top performance, the Lycoming 250 hp Comanche, 181 mph cruise, $19,800. 


ATTRACTIVE LEASE AND FINANCE PLANS 





\ 
Ss ? 
i * 

7 
MORE PEOPLE HAVE BOUGHT PIPERS 
THAN ANY OTHER PLANE IN THE WORLD 








258 


See the Comanche at your Piper dealer's 


or write for Comanche brochure to Dept. 3-W 


PIPER INT Ya VVS Mele) Tae) Phare, 
. 


i ey 
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U.S. Business & Utility Aircraft Shipments—1959 


(Number of Units, Builders’ Net Billing—thousands of dollars) 





August September October November December Totals 


' 
| 
| 
| 
| 
' 
| 
} 


Se wrn 
7 
hon goaa~ 


2noem 


10 


on 


aere 


44 
$4,113 $2,835 $1.4 


Syzse 


£ 
Sette 
gooe 


—=DPOoOwWuwn 


8 


2° fa 
od 
—WNPWa 


= 


R 
R 
R. 
R 
R 
7 
$81 
38 
56 
17 


18 
$195 


| 
i 
} 


39 
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0 § 0 7 22 3 21 
$3434 2. 836 $2,469 $1 452 $2,204 $3 063 $2,818 


sé 


715 701 691 726 569 591 385 681 859 m™m i? 
$9,778 $12,438 $11.960 $11,977 $11,961 $10 694 $11.01) $7,925 $9,101 $11,954 $11,289 $129'876 





Since sales not made through U. S$. military services, they are considered civi! transactions 








1959 deliveries, the breakdown shows 
996 twin-engine business planes wer 
delivered. There were 6,059 aircraft 
seating four or more persons and 1,630 
of one-to-three-places 

In fiving time, the nation’s business 
fiect accounted for 6 million hr. last 
vear, approximately 50% more time 
than that estimated as spent aloft by 
scheduled U.S. domestic airliners 


Big Three 


Major manufacturers showed a 
healthly jump in commercial operations 
in Fiscal 1959 
© Beech Aircraft Corp. recorded total 
commercial sales of $37,914,444, an 
is increase over the previous fiscal 
vear, with export sales totaling $7.8 
million, a 70% increase over Fiscal 
1958. The company started its Fiscal 
1960 vear with a commercial plane 
backlog five times greater than at the 
ame time a vear previously. This year 
it expects to develop a ratio of commer 
cial business to military business of 50 


50, hopes to forge ahead to a 60:40 ratio - 
in 1961. Plans call for increasing pro BEECH SHOWS 1960 LINE ON WEST COAST 
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es] ___ FLY WEATHER-WISE —_ = 


POLAR FLIGHTS 


Low Arctic Stratosphere on Polar Flights. .. Provides 
Warmer High Altitude Temperatures than in Tropics! 





HANKS to a lower troposphere and resulting lower 
fp aa temperatures above approximately 
25,000 feet in the polar regions are actually milder than 
they are at a comparable height in tropical regions 
and they rarely vary much from between minus 40 to 


minus 60 degrees Centigrade at jet altitudes. For jet air- 
craft following the polar route, this means that they 
have virtually a stable atmosphere for the largest part 


pe -MOBILJET FUELS 


Knowledge of polar weather conditions at high alti- 
g if g 


tudes makes possible these extreme long-range flights 
on regular schedule. These flights call for the most M OB ILGAS AIRCRA FT 
exacting flight planning. And, of course, invaluable aids 
to the exacting flight planning are highest quality fuels M OB ILOIL 
and lubricants. 

Rely on the finest . . . Mobiljet 158—an ideal long- 
range fuel—already proved for high performance airline MOBIL OIL COMPANY 
operations. Mobiljet 140—a performance proved airline 150 East 42nd Street, New York 17, N. Ye 
jet fuel with —40 F Freeze Point. 
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duction of business planes by approxi- 
mately 50% over last year. 
e Cessna Aircraft Co. noted commer- 
cial plane sales up 22% in Fiscal 1959 
over the previous similar period, for a 
new high of $46,622,838, with the com- 
pany accounting for approximately 47 % 
of the total units seld by the industr: 
ind 36% of its dollar volume. Business 
airplane deliveries were up 25% over 
Fiscal 1958 
© Piper Aircraft Corp. last vear sold a 
total of 2,530 units for $33,134,000, 
accounting for about 33% of total in- 
dustry units and 25.5% of the industry 
dollar volume. This also compares with 
the 2,162 units the company sold for 
$26.548.000 in 1958 Piper's 1959 
totals include 325 export units sold for 
$3 million. For 1960 Piper predicts 
sales of 3,100 units totaling $45 million 
Company also forecasts a ‘total industry 
market of $265 million for 1965, of 
which it has set a goal of 45° Or 
about $119 million 

Industry apparently expects to break 
1959's record margin: one 
high-level spokesman for one of the top 
manufactur.cs says that he believes dol 
lar volumes, at retail levels, will go over 
the $200 million mark this vear 


by j good 


Predictions 


Underlining the bare statistics are 
these statements bv kev figures 

¢ Dwane L. Wallace, president, Ces 
Aircraft Ci “In the past five vears 
Cessna’s business has increased 112 

I belie can double our business 
the ind double it agai 
in 
er 
cral A 


mpar 


na 


{ we 
next five years 
the following five vears.” 

R. Quesada, administrator 
ation Agency More 


tively small firms ar 


Fed 
ind more 
discover 
y that the airplane gives them a com 
Before long the 


will find itself out of the 


dg« ompany 


without one 
running.” 
eWyman L. Henry, vice 
Beech Aircraft Corp 
industry is 
not enough people in 
or that of 

+ 


manufacturer, to 


president 
The 


growing 


marketing 
busine wiation 
so fast there ar 
ganization, 
urcraft 
properly cover the market.” 
The industry is aware that this de 
s major problem will not be one of 


our sal in 


comime¢rci i] 


ice 
merely counting the profits. It 
to be a decade 
in the management and techni 


prom 


ISeS of considerable tur 
bulence 


] 
cal scTises 


Critical 5 Years 


Cessna management freely admits 

and their sentiments are echoed by their 
that the next five 
could be the most critical in its histor 
The reason: the industry is 
o fast and the market has never before 
been so open so that positions in the in 
dustry will in a fairly fluid state 


until there is a settling down period 


competitors years 


growing 


be 
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@ BUSINESS FLYING 


ress by how it is matching with the 
plan. Sales may exceed the initial goal 
set; then the goal would be revised up- 
ward for the next five years 
Decisions on new models are 
more critical than ever before: not onl 
does a wrong move cost considerabl; 
more than before, but the competition 
profits to a greater extent because of 
time lost and funds diverted that might 
have been spent profitably to promote 
1 current line—in some cases, just a 
little greater expenditure would have 
been sufficient to develop a “weak 
sister” into a long-time moneymaker 
lraditional, market “boundaries,” 
that previously had been more or less 


also 


PROVEN RELIABILITY— 
SOLID-STATE POWER INVERTERS 


over 260,000 logged hours— voltage-regulated, 


lled, for missile, telemeter, 


ground- 
now— 


support, 135°C all-silicon units available ee 


Interelectronics all-silicon thyratron-like gating elements and cubic- 


ts convert DC to any desired number 





grain toroidal 




















mput ronge 


~ ad 


of AC or DC outputs from 1 to 10,000 watts. 

Ultre-reliable in operation (over 260,000 logged hours), no moving 
parts, unharmed by shorting output or reversing input polarity. Wide 
18 to 32 volts DC), high conversion efficiency (to 92%, 


including voltage regulation by Interelectronics patented reflex high- 
efficiency magnetic amplifier circuitry). 


Light weight (to 6 


watts/oz.), compact (to 8 watts/cu. in.), low 


ripple (to 0.01 mv. p-p), excellent voltage regulation (to 0.1%), precise 
frequency control (to 0.2% with Interelectronics extreme environment 
magnetostrictive standards or to 0.0001% with fork or piezoelectric 


standards 

Complies with MIL 
{100G 15 min 
degrees C 





harmonics 


specs. for shock (100G 11 misc.), acceleration 


vibration (100G 5 to 5,000 cps.), temperature (to 150 
RF noise (1-26600). 

AC single and polyphase units supply sine waveform output (to 2% 
will deliver up to ten times rated line current into a short 


circuit or actuate MIL type magnetic circuit breakers or fuses, will start 
gyros and motors with starting current surges up to ten times normal 


operating 


ime current. 


Now in use in major missiles, powering telemeter transmitters, radar 


beacons 


electronic equipment. Single and polyphase units now power 


*: Le 





airborne and marine missile gyros, synchros, servos, mag P 

Interelectronics—first and most experienced in the solid-state power 
supply field produces its own all-silicon solid-state gating elements, all 
high flux density magnetic components, high temperature ultra-reliable 
film capacitors and components, has complete facilities and know how 
—has designed and delivered more working KVA than any other firm! 

For complete engineering data, write Interelectronics today, or call 
LUdiow 4-6200 in New York. 


INTERELECTRONICS CORPORATION 
2432 Grand Concourse, New York 58, N. Y. 
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AC Presents the Art Carney Show, NBC.T 


TWA Reports Longer Service, 
Less Spark Plug Changes with AC 


Hours in the air mean money in the pocket to a irlines. That's why TWA maintenance off 
insist on AC Anti-Fouling Spark Plugs for their fleet of 049 Constellations. TWA Power Pl 
Engineers say: ‘Because TWA flies ‘round-the-world, und-the-clock, the spark plugs i 
aircraft are firing 24 hours a day e use ACs in ot onstellations because ACs give 
service life between scheduled changes... e uptime and less downtime! 
Aircraft 
( - , 


AC Massive Electrode Spark Plugs with the famous cloverleaf design provide improved scavengi 
The recessed insulator tip offers greater resistance to fouling and is precision engineered for close ore : 
control of the range. For your aircraft spark plug needs, AC offers the most comple 


cr 


"operationalized designs’’ in the industry. Specify AC Aircraft Spark Ph 


or Platinum Electrode. ‘ 


THEY MUST BE THE BEST! 


AC SPARK PLUG <> THE ELECTRONICS DIVISION OF GENERAL MOTORS 


DISTRIBUTED BY: Airwork Corporation © American Aviatron, Inc. 
General Aircraft Supply Corporation © Mid-Continent Airmotive Cor- AIRCRA FT 


poration ¢ Pacific Airmotive Corporation ¢ Southwest Airmotive Com- SPARK PLUGS 


pany © Standard Aero Engine Lid. ¢ Van Dusen Aircraft Supplies, Inc. 
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Operation Dependability. The Fairchild F-27 is the propjet airlines rely on. Its 
modern equipment assures dependable operation and permits pilots to select 
the smoothest, most direct course to their destination. Outstanding short field 
capabilities enable it to serve more airports than any aircraft in its class. 
This is the Fairchild \ ez propjet with on-time dependability. 


FAIRCHILD [2-27 


FAIRCHILD ENGINE & AIR RPORATION « HAGERSTOWN, MARYLAND 


Serving these progressive airlines: 
AREA / AVENSA / ALOHA / BONANZA / NORTHERN CONSOLIDATED / OZARK / PACIFIC /f MON QUEBECAIR / TRANS mar de CORTES / WEST COAST / WIEN 





@ BUSINESS FLYING 


observed by the manufacturers—each 
cultivating a particular segment have 
crumbled and each manufacturer has 
developed and is developing further 
products that clearly are in competition 
with those of the rest of the industn 

Cessna has developed a line that en 
compasses both the lower-price line that 
had long been Piper’s heavy area and 
the mediam-price portions of Beech 
Aircraft’s line. Piper in turn has entered 
into direct competition with Cessna 


CESSNA SKYLANE 


BEECH MODEL 65 QUEEN AIR 


BELLANCA 260 


264 


Aircratt And Beech has decided to 
expand its line considerably in both di 
rections, going further into the lower 
yrice field, bevond the Debonair, and 
iigher in the uppe! class market to the 
$350,000-bracket. Indications are that 
the company intends eventually to have 
1 line competitive with most Piper and 


] 
i 
} 


Cessna models. 

(his broad model line development, 
plus increased production plans, can 
nly be successful if the companies in 





Systems management 
competence in design, 
fabrication, structural 
construction, installation, 
operation, training, 

and maintenance of: 


Space surveillance 
systems 


a 


Transportable com- 
munications systems 


3. Instrumentation, con- 
trol, and switching 
systems 


Telecommunicationg 
systems 


5. Integrated land, sea, 
and air communica- 
tions systema 


6. Data systems 


J 


SS 


CABLE | ALPHA DALLAS 
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Stat 


engineer 


as part 


{ 


ns with the dual capability of tracking earth 
and deep space probes are being 


ed and constructed by Alpha Corporation 


f Alpha ground-based surveillance 
space research, A station tells the user 

n of the vehicle... collects and processes 
ed data...transmits command 

ations. Alpha integrated communications 
nk each tracking station to a computing 
roviding a complete surveillance complex 
ative and communications functions. 


600 designers, engineers, scientists, and 
rs are teamed and oriented at 
rporation to assume total management 
ty world-wide for complete projects of the 
described. These specialists select 
lependable equipments and services from 
provide the ultimate in systems reliability. 


CORPORATION 


A SUBSIDIARY OF COLLINS RADIO COMPANY 


SYSTEMS DESIGNERS, ENGINEERS, CONSTRUCTORS, WORLD-WIDE | RICHARDSON, TEXAS | TELEPHONE DALLAS ADams 5-231 
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Beauty is more than skin deep 
... GULFSTREAM beauty 


The beauty of the Gulfstream, Grumman’s outstanding new 
business transport, goes way beyond the obvious. 

For example, sandwiched between the Gulfstream’s 

clean exterior and custom interior is a rugged Grumman 
structure built to withstand fatigue for the equivalent of 
more than 50 years of operation! This structure is based 

on the most recent knowledge ——~—-——-. 

gained from designing supersonic airplanes. 





The Grumman Gulfstream starts new 

with you. When you select it, you get 

an airplane new from nose to tail, conceived and 
engineered by Grumman for modern business 
flying. Optimum performance, utility, reliability 
and all-weather safety are “‘standard equipment.” 
Add to that the two Dart turbo-prop engines 
that power the Gulfstream. The Gulfstream 
cruises at 357 mph and has a range of 

2600 miles plus reserve. Pressurization 

at 25,000 feet provides a comfortable 
airconditioned altitude of 

5500 feet—permitting operation 

above thé\weather and traffic. 


J 
Corporation executives and pilots are invited 
lo inspett the Gulfstream and arrange for 


demonstration flights through one of the fol- ' 
‘lowing distributors: Atlantic Aviation, Wil- 


mington, Delaware; Southwest Airmotive, AIRCRAFT ENGINEERING CORPORATION 


Dallas, Texas; Pacific Airmotive, Burbank, 
California; Timmins Aviation, Montreal. Bethpage:*Long Isiand*+*New York 


The PROPELLER and the 


The famous Dart engine The flight station A typical custom interior 
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volved greatly expand their distribution 
outlets. Cessna has made considerable 
progress in this direction; in 1956 it 
had approximately 175 retail outlets in 
the U.S.—now it has 305 and is still 
cxpanding this program. Beech also has 
stated that it plans to double its current 
60 dealerships in this country by the 
end of the vear 

Actually, indications are that the sup- 
ply of good airplane salesmen is behind 
the demand and the same is true of new 
dealer prospects. The trend has been 
toward converting personnel and dealers 
from one line to another, though this 
supply is limited—canvassing of other in- 
dustries, particularly automobile dealer 
organizations, 1S proceeding ona larger 
scale 


Auto Experience 


Ex-automobile salesmen are turning 
up with increasing frequency at the 
country’s airports 

Distributors and dealers are also in 
vesting heavily in the brick-and-mortar 
and tools, in addition to an enlarged 
sales staff, that it takes to get their 
share of the increased business that is 
wailable and coming in the near future, 
ind also to counter hard-driving com- 
petitors 

Complete and accurate tallies of ex- 
pansion programs completed in the past 
vear are difficult to come by, but a 
check on Piper activities shows that a 
dozen facilities reporting have spent 
ipproximately $2.3 million in new or 
modernized plants, with five of these 
stating their expenditures are in six 
figures 

Manufacturers are increasingly active 
in aiding dealers and distributors in 
modernization programs—at least onc 
company has set up a stvling team to 
advise on how to achieve maximum 
benefit from refurbishing, providing 
hints on how to get maximum benefits 
at minimum costs 


Factory Programs 

Also, all the manufacturers are ex 
panding factory training programs for 
service men—a Beech spokesman noted 
that he expects such activity to increase 
greatly in scope over the next 10 vears, 
with the factory providing guidance in 
training outlet personnel from me 
chanics to secretaries 

With bigger stakes on the line, the 
manufacturers will be riding closer rein 
on their distributors and dealers, 
scrutinizing their operations closer than 
ever before, demanding higher stand 
ards, and making it plainer that those 
who feel that they just want to make a 
living would be happier trying some- 
thing else. These would be replaced 
with more energetic operators. 

Ihe active business fleet now com- 
prises some 30,000 airplanes out of a 
grand total of approximately 70,000 















For more information con- 
tact your nearest CEC 
sales and service office 
—or write for Leak De- 
tector Bulletins CEC 
1830-X3. and 1838-X3 
and Moisture Monitor Bul 
letin CEC 1855-X4 





Another successfully completed 
Military Contract from | SIE 


—For NORTRONICS 


A DIVISION OF NORTHROP CORP. 














THE 
MUSCLE 
BEHIND THE 
MISSILE 


NORTRONICS 

demanded accuracy 

(0.1%), efficiency {over 

60%) and high regulation (0.1%, 

no load to full load) in the supply of 
power to its Datico missile pre-flight 
check-out equipment. SIE program- 
mable Power Supplies, furnishing se- & 
quential voltages from magnetic tape, 
punched tape or punched card, did 
the job (to MIL Specs, of course).* 
Before and after countdown, on the 
pad or out in space, reliable SIE 
electronics provide the electrical 
“Muscle behind the missile.” 


Better than 0.1% overall accuracy 

Less than 5 mv (rms) ripple or noise 

More than 60% ef ficiency 

Better than 0.1% regulation 

Manual or electronic inputs 

PS-32 —6 to 86 vde in 0.1 volt steps, 30 amps eo 
PS-33 — 1 to 500 vde in 1 volt steps, 1 amp 

PS-84 — 0 to 99.9 vde in 0.1 volt steps, 1.5 amps 


SOUTHWESTERN INDUSTRIAL ELECTRONICS Co. S| EO 


A DIVISION OF DRESSER INDUSTRIES, INC. 
10201 Westheimer - P. 0. Box 22187 « Houston 27, Texos - HO mestead 5-347! 
CABLE: SIECO HOUSTON TWX: HO-1186 


GOVERNMENT CONTRACTS DIVISION 2 


“Destined to be one of the nation’s 
leading military sub - contractors” 





@ BUSINESS FLYING 


\irplanes in the general aviation cate- 
gory, which includes all privately 
owned and operated civil planes other 
than scheduled and nonscheduled air- 
liners. ‘The six million hours now being 
logged annually by the business pilots 
represent a 50% higher total than the 
time spent aloft by all of the domestic 
cheduled airlines combined 

Annual hours per business airplane 
ire going up constantly due to improved 
uircraft, equipment and increased ex- 
perience. It is estimated that business 
lirplanes are averaging 500 hr. per year 
1, 


or approximately 75,000 mi. annual 


' 
This averages out to six times the 
inileage that an airborne businessman 
in cover compared with his contem- 
porary who still seeks his busine 
urface transportation 
Ihe customer now has the largest 
ction of aircraft to choose from in 
time in history and they are tailored 


uit the purpose. Lacking vet are tur- 
powered airplanes in the light-twin 
indications are that manufa 
will tend to make a transition 
om piston to turboprop before taking 
n the turbojet in anv numbers. Onl 
n urplane f this latter categ 
lable in the four-plac ] 
Beech Morane-Saulnier MS 760 


has had mparativel 


} 


‘litth 1 
th mtr 
ve toward the s 
yp cngine that 
the U. S 
ri manutfa 
veral f 
entuall 
minimum m 
indida 
the Aer 
ilready 
n, and the new Beee 
vhich ha provision f 
bin. In the light-twin 
h Ira ‘a \n } 
ng potential for th 
when thev ar n- 


NNIMNCT ial 


Turbine Plans 


Meantime the larger multi-e1 
class definitely has swung to the turb 
yp and turbojet powerplant. Indica 
ns are that this market potential has 
been hurt by the readv availability of 
comparativel low-cost Convairliner 
urplus to airline requirements with ad 
vent of later aircraft. Still on the hori 
zon is the further effect that even larger 
disposals of airline fleet equipment will 
have, when the carriers turn toward 
the next generation of lighter, short- 
haul, two- three- and four-engine turbo- 
icts, which should be making them- 
selves felt in the 1963-1965 period 
Status report on the turbine-powered 
larger deean the Fairchild F-27, 
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For Ackiveries U4 
wth Yor weil rcedy mn oer Upoce. se 


SHIELDED CABLES 
bom INJORMANDY 


r need for heavy duty, high volt- 
urgent, you can depend on 
eliveries! Many of America’s 

nd spacecraft projects utilize 
ye inventories of government 


ed stock ... 80 should youl 


* THIS NEW CATALOG MAY 
SPELL THE DIFFERENCE BETWEEN 
DELAY AND ON SCHEDULE! 


WRITE A. W. BRODY 


. for your free copy showing the latest 
neering data and the on-the-spot avail- 
ty of the cable you require in a hurry! 
* SILICONE HI-TEMP HEAT, FLAME AND OIL RE 
HIELDED TTRS & TTRSA « LATEST IN SAXIALS 
{FS ¢ FURNISHED WITH INSPECTION FORMS 


RMAWNDY ELectric wire corp. 


125 Second St., Brooklyn 31, N.Y. Phone: TR 5-9863 Coble: Normwire, NewYork 
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These feet belong to £ a business head 
¥ 


He's a money-saving manager who chose his company’s 


Aero Commander with sound reasoning 


This practical executive knows that Aero Commander means greater 
economy—a lower total operating cost per mile—while carrying six of his 


staff on busy schedules to everywhere they're needed on time and in time. 


He knows that the Aero Commander is a time-tested aircraft so maintenance 
is held to a minimum. For instance, hundred-hour checks are less expensive 
because systems, engines and components are more easily accessible. Add 
Aero Commander's high performance and these are two of many reasons 
for this man’s choice—and why more than 800 of these modern business 


twins are serving commerce and industry throughout the world. 


Write for Cost of Operation data and see for yourself how Aero Commander 


can serve your company with greater economy. 





: ~=COMMANDER 


Another product of ROCKWELL-STANDARD R, Corporation 





ym @&@ @nunCtienegrea tas €£e BETHANY, OKLAHOMA 
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Lockheed Jetstar and Grumman Gulf 
stream indicates that although these air- 
planes are hardly being absorbed into 
corporate fleets in considerable quanti 
tics, they are showing up, or planned 
tor, in noticeable quantities 
e Fairchild F-27, powered by twin 
Rolls-Royce Dart  turboprops hair 
hild has delivered 18 airplanes out of 
1 total of 24 on firm order by corporate 
perators; the company says additional 
iles are being negotiated Ihe 158 
irplane } delivered so far have rccumu 
ited approximately 7,000 flying hour 
in a little over a year's operation 

Noland Co uirplane, for exampk 
has some 1,000 hr. on it. Several others 
have over 800 hr. One original corpo 
ite F-27 operator has ordered two 
idditional airplanes and two other pres 
nt operators have each ordered an ad 
litional airplane 
© Lockheed Jetstar four-jet transport 
Lockheed reports it has 31 airplanes 
old, 20 with definitive contracts and 
the other 1] with initial deposits. The 
company notes it has allocated an addi 
tional 30 positions on its production 
line at Manetta, Ga It expect to make 
he imtial delivery to a private buver 
late this vear 

It report ile of five Jetstars in 
three foreign countries and is currenth 
wgotiating the sale of twelve other Jet 
tars in hve countric 

1 bare yoduction Jetstar fusclages 

been lifted from their assembl 
nd Ling nor 


_ 


‘ 


ind empennage 


ing asx mbled 


JT12 Configuration 
original pr 
this month ha 
ichion nhigur 
Wohitnes 
tha i-W NC 
Wing le iding cdg¢ 
external slipper tanks 
n let tar is hedul 
ts in Juh 
eGrumman Gulfstream, powere 
Rol wee Dart turboprops, ( 
orders for the 10 
urplane (in f 
t will carry 19 
Deh rics te date numbe 
were delivered in 195 
hasers have included Sinclair Oil 
mtinental Can, National Distiller 

neral boo General Electric t 

unman will produce 36 Gulfstream 

1960 at the rate of thre 1 month 

Dec 1 Grumman expects to ha 
total of 64 aircraft either committed o1 
id, 

Basi t of the Gulfstream is SS9 
00, With distnbutors adding an aver 
ge ot $150.000 worth of clectroni 
ommunication equipment, interior d 
ign, radar, ctc., average aircraft 


to customer runs about $1,046,000 
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Se hR 


THE SERVICE STEEL 
WAREHOUSE NEAR YOU 


Buffalo 

Chicago 

Cincinnati 

Detroit 

Los Angeles 
miu: Adrian, Mich. 


Af rs 


Steel Tubing for the 
Aircraft Industry Must 
be First Quality! 


That’s why Service Steel has served 

the aircraft manufacturers for over Alloy 
40 years — with consistently top : 
grade quality tubing. Let us know Stain ess 
how we can help you with your tubing 

requirements. 


SERVICE STEEL Div. 


VAN PELT CORPORATION 
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volts 


OrRECT CURRENT 


MEDALIST* meters 


readability with attractive 
A/MIL 112”, 22” and 32” 
longer scale in same space 

es. Standard and special 
eqvest. Marion Instrument 
s-Honeywell Regulator Co., 
A. In Canada, Honeywell 


to 17, Ontario. 


Honeywell 
"Fa Ctl 


Visit Us At Booth 2202 at IRE Show 


PON 
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@ lif h . 
92 battie-ready troops can be flown in the C-130 The HERCULES’ huge hydraulically-controlled 9-foot by 
HERCULES from U.S. bases to any trouble spot on earth 10-foot aft cargo door and mammoth cargo capacity will 
—all the way, with no change of planes—in 24 hours or less. accommodate big missiles and ground support equipment. 
Twenty tons of pallet-loaded cargo can be winched in or out 


Powered by 4 Allison Prop-Jets, the HERCULES can land of the HERCULES in less than a minute—cutting normal 
on or take off from short, rough fields, sand, snow and ice loading/unloading time from 3 hours to 15 minutes or less. 


—a capability demonstrated dramatically in over 3 years of 62-tons big, 6-miles-a-minute fast, the HERCULES cruises 

at altitudes above the weather to deliver cargo or troops to 
Designed specifically for transport of troops, supplies, and airheads over 3400 nautical miles away. No other aircraft 
supporting equipment, the C-130’s crew and cargo compart- can do so many cargo/personnel hauling jobs so well, so fast, 
ment are air-conditioned and fully pressurized. so economically. 


world-wide U.S. Air Force service. 


OTHER LOCKMEED DIVISIONS: CALIFORNIA « MISSILES & SPACE « LOCKHEEO ELECTRONICS CO. » LOCKHEED AIR TERMINAL © LOCKHEED AIRCRAFT SERVICE © 
LOCKHEED AIRCRAFT INTERNATIONAL + LOCKHEED, S.A. © PUGET SOUND BRIDGE AND ORY DOCK CO. LOCKMEED PRODUCTS: ELECTRONICS + MISSILES © 
AIRCRAFT MAINTENANCE © SHIPBUILDING « HEAVY CONSTRUCTION © SATELLITES AND SPACE VEHICLES © AIRCRAFT © NUCLEONICS « AIRPORT MANAGEMENT 





French Dassault Mirage Ill Mach 2 interceptor with auxiliary rocket pow 
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RULLS-ROYCE 
—_BYPADD 


THE BY-PASS PRINCIPLE 
PROVED BY THE CONWAY IS 
NOW GENERALLY ACCEPTED 
AS THE CORRECT FORMULA 
FOR JET TRANSPORTS 


The RB. 141 of 14,%00 lb. thrust will ower The > ol ».100 Ib. thrust has been chosen 
) | ) 


later versions of the Sud Aviation Caravelle to power the Airco DH.121. 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 
ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTORCARS + DIESEL AND GASOLINE ENGINES + ROCKET MOTORS + NUCLEAR PROPULSION 
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Britain Slims Industry for Leaner Days 


By John Tunstall 


London—Apparent smoothness of the recent regrouping operatio 


confident new look appearing on the face of Britain’s aircraft indu 
masks the critical situation still facing the industry, even assumin 
government support. 

The industry and the government have taken high aim: nothing 
a 20% share of the world’s aircraft business. But there are reason 
tion not only ability to reach that target, but prospects of even ma 
last year's per cent share. 

Che problems are legion. In spite of inform the 
vind world market survevs, ther , ize of the subsid 
projects to be scrapped to bring ince him of their neces 

industry. Al 

together there are at least 28 military 


i 
onomic logic into the 
Turbofan Problem 


On top of the indust 


i 


ind 17 civil airplanes under develop 


ment in Bntain. Eleven civil projects problems there now lox 


ire in design stage and four in semi bility that government 


Yet if all the orders Britain 
received last vear were for the same 


production courage development of 


wove a pro 


cngine mas | 


i 
uircraft, even its manufacturer would it least as damaging a 
till not have broken even 

Achieving a sound competitive posi 


tion 1S 


ibandonment of the 
There are many British t 


| 


not only going to take reorgan- vinced that this engin 


ization and concentration of effort, but combination has emerge 
it also will require huge government as a superior 
Minister of Aviation Duncan 


Sandys is plainly convinced of this. He 


; 


irrangement 
subsidies turboprop and the turbojet 


ill but very short range 
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than 


}uCS 


ning 


America—which has a_ two-vear 


Britain in the fan—for the 


then 
, 
lead over 


first time 


} +} 


] ] 
has established a simult 


ithe l 


lead in both engine and airframe cate 


With the engine advantage no longer 
in her favor, Britain is faced with the 
problem of selling more airplanes under 
less favorable conditions 

Informed speculation puts the neces- 
sary hgure for 
the industry as high as $1,200-1,500 mil 
lion, spread over several years, to cover 
defined research and production pro 
grams in the supersonic and subsonic 
uircraft, and helicopter cate 
gories. As working capital, some of this 
would be recoverable, but the remain- 
der would still be a large part of the 
national budget 

It is expected that this 
whole issue will be made the subject of 
an open political debate in the House 
of Commons. 

The industry has made its case clear 
It maintains there is too much national 
prestige at stake for Bntain to quit 
manufacturing over the full aircraft cat- 
egory spectrum. If this were not so, 


government support for 


satellite 


generally 
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39 ON ELEVATOR OF 


BLACKBURN NA. 


the adopti nm 
of the factors 
opments in 
adaptation 

I 
because the 
fan could 


struct did 1 presen uirliner 
ficulty for 1€T n engin ( ( justify the unorthodoxy o ; if ’ VC 
(one 
maintain 


Rovce are 


his airplane over its established coun VK ingual to concentrate 
terparts in the U.S ind the news from W*<« 
Apprehension is. also felt for I em unlikelv—it will bring 
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HANDLEY PAGE VICTOR B.1s ON LINE 


the two major airframe groups into out the land makes the g ent sources, and because we do not think 
head-on conflict. For the recently up picious of its councils t that the scientific and technological re- 
rated DH 121, originally designed for its authority, and scared turn to be expected is likely to be com- 
1,000-mi. range, can now carry its full With so much other worth rt] mensurate with that cost.” 
pavload up to the medium range bound research neglected, Brit I Using Blue Streak—Black Knight 
bracket of 1,500 mi. tists have been hesitant. But [ combinations, Andrews maintained, a 
In January, 1960, it was known that and technologists, for whom t ire research platform of about a ton could 
the two groups had not got down to no alternatives, are solidly in f be orbited at about 300 mi., and if 
discussing a division of the market, and = space program the payload were reduced to 50 to 100 
there was evidence of strong rivalry de- lb., lunar, planetary and solar probes 
vcloping Space Cost could be launched with the same vehi- 
In any event there have been no over E. G. Andrews, one of Britain p cle. Andrews pleaded that the full 
eas orders for the Vanguard since the rocket experts, has put th weight of public opinion should be 
mtract with Trans-Canada Airlines British space program ba slu urgently summoned on this issue. Engi- 
was signed Streak and Black Knight nati neers, he said, were hampered in what 
The issue of the supersonic airliner at less than $3 million for the first year, they could say by security and other 
is also regarded as one of the most increasing to $15 million px f restrictions, and their direct advice was 
pressing problems facing Britain. There five vears, and continuing at that lev suspected of bias and was ignored. 
is widespread conviction that Britain afterward. This figure is than Several leading authorities told Avia- 
should undertake development and pro- a cent per head of the population a tion Weex that Britain intended to 
duction of a Mach 3 steel aircraft, but year. It is even less than that 5 break into the general aircraft field with 
in the short-to-medium range categor advertising soap powders a new family of club and executive tvpe 
in order to avoid a head-on clash with — culated aircraft, including an Anson _ replace- 
long range projects in the U.S. and But the Advisory Coun f ment. Formation of a light aircraft 
USSR tific Policy in Britain h group is a distinct possibility to imple- 
On the question of a British space government against a Brit ‘ram ment this program. But both Bristol 
vehicle program there appears to be because “the cost of ver g in and Hunting have projects within the 
wide confusion of objective. A marked space with lunar planctar main groups 
ibsence of scientific awareness through- probes would be too great In the DC-3 replacement category, 
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Charlie ses « Madrid? . 


Mig Field 
AlU fici 


Bendix Radio Division 


GOVERNMENT PRODUCTS ¢« BALTIMOPE 4, MARYLAND 
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ROLLS-ROYCE CONWAY 12 FOR BOEING 707-420 


Hawker and Handley Page are still find pendent ild en t In a move that meets some of the 
no it ¢ sh onine + } } Herald and denende VOT ' BOW eron lant gard +} 
ivi ugh going with the cTfaid an IC penn t i > 4g up complaints in regard to the 


the |e pul tion independents, the government plans 


1 tendency on th ld 1 operate econ establish a licensing board that woul 

favor cheap second ni incenti break the monopoly position of BOAC 

including tl 1S¢ ummer we ls ind BEA and give the independent 
I imriers a greater share 


9? 


ig g1 
nw reorganization 1 . er off r¢ ind services (AW Feb. 22 


f Britain's 30 independent ai 


Engine Data Lack 


its two pubhe corporations 
pected to lead to major regroup ive part time members v Besides the installation handicap in 
“entered on five or six of the larger pecially emphasized sh the British development of the turbo 
pendent in different fields o fan, development of new engines 1n this 
frst two companies most ly transport, and labor relat itegory was not given sufficient pri 
were Hunting-Clan and ubject of air umons, tl n oritv. As a result there was a scarciti 
tended ITT titive of transonic compressor data—transonic 

tip speeds obviate need for stepdown 


BOW Report 


I'yvpical of current thinking is a 
ent report by the BOW group, an 
nformal association of progressive—and 
ncreasingly influential—voung idea-men 
vithin the Conservative party 
The report called for a new licensing 
thorit imilar to the U.S. Civil 
Board. Main objective of 
igency would be the establish 
of che ip fares and dk velopment 
mass market. Main criticisms of 
present authority presented im the 
port were: 
e Lack of independent resources to un- 
rtake its Own investigations 
e Lack of accountability for the reasons 
for its decisions either to the publi Or 
to informed sections of the industry 
@ Terms of reference favornng the cor- 
porations instead of the development of 
the industry 
The new licensing authority should 
possess more public control of non- 
scheduled services, the report urged, 


and give more preference to the inde- BRISTOL BE 58 TURBOFAN 


ane | 
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aterials Memo 


News of materiel for the aerospace industry — 


@ WRAP UP YOUR PRESERVA- 
TION PROBLEMS ~— Ancient Egyptians 
had to get by with 
linen in preserving 
their birds (and peo- 
ple) — but there’s no 
excuse for your using 
archaic materials for 
preservation sealing 
Not when new 
“SCOTCH” BRAND Pres 
ervation Tape No. 481 
can be had. This 
weather resistant plas 
tic tape has been de- 
signed specifically to 
meet the preservation 
sealing requirements of 
the Armed Forces 
Why, even after 2 year 
exposure to Texas weather, it showed no 
ill effects and what's more, could easily 
be removed. Need we say more about its 
ability to resist the elements? 

Of course, if you've never been to Texas 
you may want more particulars on the per 
formance range of this pressure-sensitive 
adhesive backed construction. Application 
can be made over a temperature range 
from 25°F to 120°F. Once applied, it can 
be flexed even down to —60°F and per 
forms well up to 160°F. You'll also find 
that #481 removes cleanly without ad 
hesive transfer 

The unusually conformable backing of 
Preservation Tape means that it can be 
applied to irregular surfaces, even at low 
temperatures, and still provide an effective 
moisture vapor seal. Incidentally, it has 
an MVT of 0.4 grams per 100 square inches 
per 24 hours. 

Other points well worth remembering 
This tape’s backing is inert to common 
fuels, lubricants, and oils. Nor do water- 
based or solvent-based strippable coatings 
have any adverse effects on it. If you're 
concerned about applying it over lacquered 
or enameled surfaces, have no fear. It 
won't stain even after weathering. 

You may have your own ideas about 
applications for #481 tape. Others are al 
ready field testing it as a seam sealer on 
missile bodies, radar and instrumentation 
vans and miscellaneous ground support 
equipment. Your INDUSTRIAL TRADES TAPE 
representative can give you further data on 
this interesting product, or check the ap- 
propriate box below. 


@ TAKE IT COOL 

Does over-heating in your electronic 
components have you hot under the collar? 
Don’t just go on frying your transistors 
there's relief in sight. Recent developments 
in 3M’s thermoelectric research now make 
it possible to literally pump away unwanted 
heat. In principle, these thermoelectric de 
vices, based on the Peltier effect, can be 


SCOTCH ANC 


MINN EXPORT 


* 


tailored to fit a variety of hot spot cooling 
requirements whether they be in the tenths 
or tens of watts 

The number of couples built into a 
specific module depend upon the amount 
of heat to be moved and the temperature 
differential desired. For example, in a 
module containing four couples, one watt 
of heat will be pumped through a temper 
ature differential of 75°F. Looking at it in 
another way, it will handle two watts at a 
differential of 50°F. 

These thermoelectric spot coolers oper 
ate best with reasonably flat DC current 
The maximum temperature differential 
across the elements in a given unit will 
occur at approximately 10 amps and an 
IR drop of 0.4 volts 

Developmental units designed by 3M are 
already at work cooling fluorescent tubes, 
transistors and electronic tubes. Our ELrc 
rRICAL Propucts Division will be happy 
to consider the application of similar units 
to your systems or discuss with you the 
feasibility of custom building a suitable 
unit. You can start the ball rolling by 


checking with your local Electrical Prod 


ucts representative, or sending in the cou 


pon below 


@ A HOT TIP ON RE-ENTRY 

finding 
nose vone 
Not when 


new 


There's no need to sweat over 
materials for your individual 
or re-entry body construction 
you can select from a series of 
SCOTCHPLY” ablative reinforced plastic 
materials. These are made up of various 
combinations of heat resistant resins and 
reinforcing fibers of glass, nylon, asbestos 
and other ablation materials. 

All of these constructions are based on 
the exclusive “SCOTCHPLY” unidirectional 
fiber concept — which includes among its 
advantages an unequalled  strength-to 
weight ratio. Each individual ply is made 
up of a series of continuous non-woven 
filaments carefully impregnated with a 
closely controlled amount of the resin. This 
means several things to you in your layups 
For one thing, you're relieved of the grief 
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3M Company, Missile Industry Liaison 
St. Paul 6, Minn. 


Please send more information on 
Thermoelectric Spot Coolers 

NaME 

FirM 

ADDRESS 


CITY 


p------------- 


STERED TRADEMAR? 


99 PARK AVE NEW YORK 16 


Miiamesora [fining ano ]\ffanuracrurine company 


«++ WHERE RESEARCH 


1S THE KEY TO TOMORROW 
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Dept. VAC-40 


Preservation Tape 
Ablative 


fromthe 27,000 products of the 3M Company 


+ and mess of 


ee mn ‘ 
maintaining uni 

form resin to re 

inforcement ra 

' tios. It's all done 
for you. Fur- 

. thermore, you 


_4 can tailor the re 
inforcing fiber 

orientation to suit your respective ablation 
needs or strength requirements 

You needn't worry that these materials 
haven't been put through the paces. They're 
performers when the heat 1s 
really on. Tested in the G.E. water sta 
bilized arc up to 20,000°F, some have ex 
hibited rates down as low as 0.89 milli 
grams per kilowatt second. Thermal con 
ductivity of several types ts in the range of 
1.5 BTU's per square foot per hour per 
degree Fahrenheit per inch. Those who 
aren't impressed by test data will be in 
know that members of this 
series have successfully survived re-entry 
on existing missile systems 

Our REemNrorced PLASTICS 
points out that while these are 
offered constructions, their 
equipment und experience is sufficiently 
versatile to permit constructions with other 
fibers and/or different resin concentrations 
a minimum quantity 
ablative materials are 
both as tapes 
and sheets. Why not get more data on their 
performance from your local Reinforced 
Plastics representative? Or check the box 
in the coupon below 


@ ABOUT “MIL” 

3M's Missile Industry Liaison is a service 
staffed by technical personnel experienced 
in rocket propulsion and other phases of 
space technology. Their job is to translate 
problems of the aerospace industry to 
those 3M specialists best qualified to solve 
them. If you have questions on any of the 
items mentioned here, or would like to 
know what else 3M makes — or could make 

for your needs, mail coupon 
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real cool 


terested to 
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proudly 


in 6 basi 


(these, of course, on 
Dasis } SCOTCHPLY 
available in uncured form 


Reinforced Plastics. 


ee, 


MISSILE 
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gearing between the turbine and the 
fan—and the solution of tricky transonx 
blade fabrication problems was pro 
tracted, due to the incompatibility of 
profile with strength 

Aviation Week was told that no 
turbofan in Britain was am 
where near the development state of 
the adapted Pratt & W hitnev and Gen 
eral Electric range of engines now com 
SCTVICE Dhes« 
4.000 Ib 


O00 Tb 


engine 


commercial 
General Electric's 
thrust JS5 conversion to the 17 
thrust Pratt & Whitney JT3D 

The only comparable British engine 

the Bristol-Siddelev 53, which is m 
the 15.000 Ib. class and is therefore too 
i for the short-nedium 


rat shuich it 4 


ng mto 


range tron 


range alt 
Britain 
not considered an 


idvocated 
hould buale is 
ilthough it uses part 
non turboprop rotor 


idapte a1 { 
the Br 
The commercial 
Being designed fro 
Bristol 
supenor performance 
tics to anv known U.S. de 
ign, particularly with respect to specih 


version is tw 

ins from service 
first principh i fan engine, 
DCTICV t has 


haracter 


veight—thought to be possible as low 
alf that of its nearest competitor 


Conway's Role 
f the Rolls-Rovce Conwa 
14 cri of bvpas 1) 
ve DV pa . I han 
i\ that th ngin 
cfhaent turb 
I his IS be il 


cs much higher gas ten 


pet 


turbofan 
onjunction with an 


started over 
turbofan it 
solely to 


propulsion efhciencs I he 


engine 
) OOO Ib 


ill tan ratio 
were modest and no 


oling the turbine blades wa 
tended 
In its subsequent stretch to 16,000 


lb. Rolls wa 


temperature ,s to 


forced to increase the gas 
restore the specifi 


thrust per pound of air and keep the 
nrth down 
say the critics, the propul 


idvantages of the bypass lavout 


higher propulsion efficiency due to rais 
ing the mass flow and lowering the tail 


temperature hence jet velocity 


nd to be incelled out bv an increas 


n tailpipe temperature due to the 


ngher tt mpecrature of the cvcle use 


“ 


Apart from the propulsion efhicienc: 


t of the 


| the question ot 
whether aircooled blading in a com 


cngine, 
mercial aircraft is justified is one of the 
most controversial issues in the gas tur 
the axial versus centrif 
ugal It splits 
the whole design philosophy of Britain's 
engine groups According — to 
Bristol-Siddeley, in the current state of 


field since 
irguinent 


bine 


i decade ago 


two 
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the metallurgical art, high ten 
ind aircooled blades spell sh 
trouble as far as civil aircraft 
Defenders of Britain's 
Rolls-Royce Conwa 


low 0.3 bypass ra 


gine, the 
that the 
R.Col2 which 
707-420 series 
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1 manufacturers de 
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The chairman of Hawk 
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PETROLEUM PRODUCTS 
HANDBOOK 


Published—Comprehensiv« 

all types of petroleum products 
facts and data for best results in supp 
handling transporting, storing, and using 
them Gives information or propert 
characteristics, performance, et for ear 
product Broad coverage includes 
ibricants, additives, asphalts, Waxes, coke 
and others. Edited by V. B. Guthrie, for- 
merly Editor Petroleum Processing, and 
Managing Editor National Petroleum News 
864 pp., 459 Ilus., 814.50 


reference 


£ivine 


SERVOMECHANISM PRACTICE 


Just Published A practical 


approach t 
undling the problems o servomechan 
design, manufacture, and operation. Gives 
essential data on circuitry electricz and 
echanica mponents 
mponents 
it of their performance 
includes information on trar 
and transistor mag amps, gyroscope 
accelerometers By W. KR. Ahrendt, 
Ahrendt Inetr. Co., and C. J. Savant, 
Director of Engrg... American Electronics, 
Ine 2nd Ed., 595 pp., 282 illus., $12.50 


do about these 


TURBULENCE 


ntroduction to the me« 
sm and theory of turbulence presents the 
flow ! 


} 


fundamentals f tur 
minimum of mathe atics 'o rs Dasi 
ulas, methods and instruments. theories of 
irbulence and the t 
otropic turbulence » tre 
al and experimental investiga 


‘ 
onisotr 


lent 


ransport processes 

i nee and turbulent ow along 

fixed wa By J. O. Hinze, Technological! 
University, Delft. 586 pp., 155 illus., $15.00 


RESISTANCE AND RESISTORS 


Just Pub whole field of 
w the 
n spe 

Helpful charts 
this comprehens t 
rating 4 


used ir constr 


shed—Covers the 
resistors those available ho 
work how to apply the 
ations haracteristics 
graphs tables in 

ime ‘ ower and voltage 
rieties of materials K r 
ind information ranging a the way fron 
tabulation of military specifications on re 
sistors to facilities required for conducting 
most MIL resistor tests By Charles I 
Wellard, Technical Director, Cliften Preci- 
sion Products Co., 264 pp., 82 illus., 28 
tables, 88.50 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill Book Co., Dept. AW-3-7 
327 W. 41st St., New York 36, N.Y 


Send 


Petroieum Products Hdbk.— $18 


& Savant Servomechanism Prac 


Turbulence ¢& 
Resistance & Resistors 


For price and terms outside of U.S 
Write McGraw-Hill Int'l., N.¥.C 
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The GAM-77 "Hound Dog" —North Americon Aviation's Missile Division, prime contractor 
This oir-to-surtoce missile is corried by heavy bombers of USAF's Strategic Air Commond. 


BENDIX AC/DC PACKAGE GENERATES DEPENDABLE 
IN-FLIGHT ELECTRICAL POWER FOR “HOUND DOG” 


The “‘Hound Dog”’ missile adds 
still more reach and punch to SAC’s 
long arm. Carried by a B-52 bomber, 
the missile can be launched several 
hundred miles away from the target, 
and is capable of delivering a 
nuclear payload. 

Before launching, the missile’s 
electrical needs are supplied by the 
mother ship. Once “Hound Dog”’ 
is on its own, a Bendix® AC/DC 
generator fully meets electrical 
power demands. In a great new 


breakthrough in voltage control, 
the unit is equipped with a Bendix 
transistorized static AC/DC volt- 
age regulator. The DC capacity of 
this Bendix AC/DC generator is 
provided with an addition of only 
five pounds in generator weight. 
Here is another example of the 
Bendix Red Bank concept of light- 
weight, reliable AC/DC power 
packages. 

Get further details from RED BANK 
GENERAL PRODUCTS DEPARTMENT. 


GENERAL PRODUCTS DEPARTMENT . 


FRI Genk Division Wiigeade 


Export Soles 
Cc di 


EATONTOWN, NEW JERSEY 


West Coast Office: 117 E. Providencia, Burbank, Calif. 
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Hound Dogs Bendix AC/OC Generator, o 
brush-type unit roted at 9 KVA, 3 phase, 400 
cycle, 120/208 volts AC; 60 amps, 28 volts OC 





& Service: Bendix international, 205 E. 42nd St., New York 17,N. Y. 
Affiliate: Aviation Electric, Utd., P.O. Box 6102, Montreal, Quebec 
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a possibility that a number of military 
and other civil aircraft will be equipped 
with the automatic flare-out elements 
and used for strictly visual landings in 
commercial and military operations to 
log reliability data 

This system is not without its critics 
at home. It is considered handicapped 
because of its need of a leader cable 
for azimuth reference, which denies its 
use universally The cable could not 
by: accommodated on aircraft carriers 
and at many airports This situation 
is challenged by equipment makers who 
say they can improve the azimuth tol- 
erance of ILS equipment 

Leading authorities of both airframe 
groups maintain emphatically that Brit- 
ain should develop a Mach 3 airliner. 
Latest estimates show that the develop- 
ment and production costs for 40 air 
craft would not exceed $600 million 
rhe decision last year of the group that 
was set up by the Transport Aircraft 
Re quirements Committee to investigate 
the possibilities of building a supersonic 
aircraft have been widely condemned 
in Britain. Experts in Britain found 
it impossible to explain how a com- 
mittee—largely technical but including 
both airline and industry representatives 
could recommend a light alloy Mach 
1.8 airplane, based purely on manu 
facturing considerations, which com 
mercially could not operate econom 
cally and totally overlook the presence 
of faster stainless steel projects in the 
U.S. and USSR 

This committee of the Ministry of 
Supply was sharply criticized by the 
BOW group report The BOW x 
port notes that it was this same com 
mittee that failed to predict the long 
range jet The committce was dom 
inated by the Ministry of Supply in 
pite of its industrial and airline mem 
bers. the report maintains, and over a 
long peniod of time the committee ex 
asperated most airline officials as well 
is the authors of the report The 
port maintained that the con equential 
procurement errors which have affected 
the airlines. the armed forces. and the 
ndustrv were duc to “lack of men TS 
of the nght caliber and lack of leader 
hip 

Both airframe groups are competing 
for the award of the supersomic con 
tract which 1s widely considered pi b 
ible Strongest favorites were the 
Vickers group, but Hawker has been 
presenting a case based on its experi 
ence with the Blue Steel stand-off 
bomb, which is in quantity production, 
and is believed to be of all-steel con 
struction and in the same speed bracket 

Heavy going in the long medium 
range of aircraft field is forcing Britain 
to take a serious look at the general 
aviation field including aircraft up to 
20,000 Ib. gross weight. The forma 
tion of a light aircraft group remains a 
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Here is a man you should know 


he's a DELAVAN FUEL INJECTOR SPECIALIST 


Henry F. Rothwell is Vice ] nt of Engineering for Delavan. He is respon- 


sible for the engineering | d organization which have successfully satis- 
fied some of the aircraft i most challenging fuel injection requirements. 
Mr- Rothwell has 14 year nee in this field — experience which has given 
him a research, design ar pment facility uniquely suited to solve fuel 


injection problems for the ft of today and tomorrow. 
If fluid metering and at ire part of your product, take advantage of 


Delavan’s specialized exp: nd proven ability to deliver aircraft quality. 


Send specifications to t) ss below for obligation-free recommendations. 


DELAVAN 
a lanufactiiting Company 


LARGEST MANUFACTURER OF NOZZLES « WEST DES MOINES « IOWA 
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to prevent nuisance smoke or fatal fire in your equipment 


Now you can have s m reliability never before Malfunction of th nnected load or loss of ventilatior 
possible in small-mot rive juipmen sven under are common causes of motor overheating. The KLIXon 
adverse operating conditions, your systems can continue Thermal protector prevents motor overheating under 
zy at maximum capability. You need not worry running and stal conditions because it combines the 
nent damage or destruction due t ver- suitable features of a temperature sensitive thermostat 
heated motors. Simply write ir our specification and a current sensitive circuit breaker 
“Thermal protector to be appl ed to prevent motor over Ask your motor upplic r for KLIXON protected motor 
heating when running and stalled 
The new, 1 gram, KLIXON 5891 protector 
| epee” for 28 VDC on ~ TEXAS INSTRUMENTS 
phase 120 VAC subfractional /p INCORPORATED 
horsepower motors. METALS & CONTROLS DIVISION 
2803 FOREST STREET . ATTLEBORO. MASS. 


SPENCER PRODUCTS 


Spencer Products: Kiixon® Inherent Overheat Motor Protectors « Motor Starting Relays * Thermostats + Precision Switches e Circuit Breakers 
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distinct possibility. Main obstacle ap- 

pears to be one of principle. Some com- s 

panies as Scottish Aviation favor build- Forging 
ing American airframes and engines 

under license. Others feel that there 

is no reason why a light aircraft group 


s a 
should not get down and at least de- Elimina fes 
velop its own airframes, 
Ihe prudence of challenging the 
American hold on this market is based PROFILE 


on lower labor costs in Britain. One 
prominent industrial leader told Avia- 
rion Week there is no reason why the 
aircraft industry could not achieve, with 
small aircraft in the U.S. home mat 
ket, what the motor industry has done 
with small cars 
Negotiations are also believed to be 
in hand to make an American single- 
axis autopilot for light aircraft under 
license. Possible members of a light 
uircraft group would be Short Bros. & 18 inch 
Harland, Scottish Aviation, Auster, Boul aluminum 
ton Paul. Bristol and Hunting in th 
Vickers group are known to have light 
piston engine projects and gas turbine 


impeller 


executive projects in development 

Ihe general British emphasis would 
be on twin-engined aircraft, according 
to one spokesman 

Some sources, notably Hawker 

t business fiving still has to be 
to Brutish management. Market potes 
tial for all general aircraft categories i 
not put higher than 500 per year 
1965 


Missile Sales 


Missile sales during the last twelve 
months centered on an evaluation batch 
of Bnstol Bloodhounds for the Swedish 
government and an unspecified number 


of Short Sea Cats to the Australian 
government The fifth of five Black Then Arcturus, ut ng techniques they have pioneered, 
Knight missiles was fired to a height developed a met! for forging the vanes to the finished 
= ow ai babes ‘ag 2 ce state shown abo saving considerably on material, 
ngs have | ssful. ; HS Bas 

ings have been successful. ‘The minister elimination all v1 machining and reducing the cost 
of aviation announced that design . ; ie ene ie fe r h 
studies for a anteliite leuncher wer of the finished ibstantially. Grain flow ollows the 
being prepared, based on British mis contour of the part, providing greatest possible strength. 


- . _ umably Blue Streak and Black This was no minor achievement as the impeller was an 
nigh 


he Australian Malkara anti-tank exceptionally d lt part to make by any known 
missile was adopted as standard by th method. The var re approximately 3” high and less 
British Army than 1/16” thick xtremely close tolerances were held. 
Westland now has the task of de 
veloping both the Westminster and the 
Rotodyne but funding of these is still 


This big 18” aluminum* impeller was originally machined 
from a rough forgit requiring many costly man-hours. 


Very likely, that hined part you are designing could 
be forged by Ar us far more efficiently. We work in 
clouded. It was generally believed that most metals an gh temperature alloys. Send us your 


the company would at least collect the drawings and s| tions today for further information. 
$12 million development grant which 


the government igreed to give Fairey Can also i from many high-strength alloys. 


But the company is also expecting as 
sistance for the Westminster which is : : — 
currently being funded as a private FORGI AHEAD WITH 
venture 

Details were also disclosed of the Be of 
Dr. Barnes Wallis’s proposal for a vari- | a vara 
able geometry Mach 3 airliner. Unique , 
control features of this aircraft are the MANUFACTURING CORPORATION 
use of the wing mounted engines to ’ 
provide control in yaw, roll and pitch. 4303 Lincoln Bivd., Venice, California « Phone: UPton 0-2751 
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DASSAULT MIRAGE IV NUCLEAR BOMB CARRIER 


Civil, ASW Orders Stir Fre nch Optimis sm 


By Robert E. Farrell 
N ae } L. 
Paris—Recent international acceptance of French civil and military air 
craft coupled with the explosion of France's first nuclear device have given 
new stimulus to the aircraft industry. 
French companies admittedly are still faced with some immediate transi 


Big production runs on a variety of aircraft end this vear | 


tional problems. 
@ Nord Aviation’ s 


and new orders will not take up all the slack. Needs of the Algerian war 
still drain scarce budget funds, and the lack of a government air polics 
despite the authoritarian presence of General de Gaulle, 
the industry's projects and future pom. 

Despite tt the ‘ I 


fhoals are en 


continues to hobbk 


leal more 

villing to expres 

for the renewed 

plained by the 

e Sud Aviation’s agreement with iravelle production problem 

is Aircraft his arrangement assures a @ Breguet’s winning of NATO AS\\ 
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Snecma. Agreement came just when 
Snecma’s own engine production has 
been tapering off sharply with little 
prospect of new business. 

¢ Max Holste’s 23-passenger feeder 
liner, the twin-turboprop Super Brous 
sard, looks like a promising seller. ‘The 
company already has letters of intent 
on SO aircraft. Cessna Aircraft is in 
terested in U.S. manufacturing and 
sales rights and reportedly may invest 
up to 45% in Max Holste stock. Cessna 
would also turn over European manu 
facturing and sales rights on Cessna 
aircraft to Holste 

@ France's first nuclear explosion. Thi 
event, at least for the moment, doesn't 
iffect the industry very much It’ 
main effect is psychological. The ex 
plosion demonstrates French determina 
tion to establish itself as a nuclear 
power, at least on a par with Great 
Britain's nuclear posture The aircraft 
1! 
1] 


industr yoner or later, will play in 


important role in de veloping means to 
carry out this nuclear policy 


Lacks Firm Program 
For some industry observers, the one 
in the French situation 1 
n which still surrounds Fren 
policy. Industry still do 
lear idea of what the g 


pects from it. For more than a 


ment ¢ | 


ernment ministers have been 
up a so-called “outline pro MAX HOLSTE SUPER BROUSSARD 
ined to establish a five 
ion program for the industr 
erdue, announcement of the 
promised for spring 
delay in publishing the out 
tems m part from con 
the Algenan war Th 
mect ifs mission requir 
ria, must spend consider 
if its funds for Algenan 
f pur hase of urplu U.S 
ift. FAT jet pilots ften log 
during the year fiving T-6 


than in fiving jet NATO 
in Western Europe French 


ALR FRANCE 


SUD CARAVELLE JET TRANSPORT 
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BUILD-ON . . . 


TEMPERATURE CONTROL 
EXPERIENCE 


REFRIGERATION 
eer = UULING 


- 
Sensitive aircraft and missile components and 
systems often require temperature control 
within close limits — while ambient temper- 
atures fluctuate widely. Eastern refrigera- 
tion-type cooling systems are ideal for such 


conditions. 


Designed for the strictest military require- 
ments, these vapor-cycle closed-system 
packages are built around a highly efficient 
compressor powered by a special 400-cycle 
motor. Unique condensing and special 
cooling methods are called upon to meet 
the most unusual operating requirements, 


the most demanding specifications. 


Capacities range from 100 to 6000 watts; 
operating altitudes extend to 100,000 
feet. Some units, of the “boil-off” type, 
perform almost without regard for ex- 


tremes in altitude and temperature. 


Call on Eastern for imaginative solu- 
tions to all avionic cooling problems 


. and write for new Bulletin 360. 


EASTERN 
INDUSTRIES 
INCORPORATED 


100 SKIFF STREET 
HAMDEN 14, CONN. 
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companies have spent considerable de 
sign effort in turning out new proto- 
types suitable for an Algerian-type war, 
only to have a money-short government 
buy cheaper U. S. surplus aircraft 
Thus, until the Algerian conflict comes 
to an end both industry and the FAI 
will continue to be hampered in theu 
modernization ettort 

Another factor contnbuting to con 
fusion over French military policy 1 the 
ittitude of President Charles de Gaull 
De Gaulle apparently wants France to 
be able to retaliate with an atom 
strike force in anv corner of the world 
where Kkrench interests are at stake 
This is a tall order for any aircraft 
industry, particularly when it 1s also 
trving to establish itself in the commer 
ial transport field. Moreover, costh 


ontradictions between Gaullist milit 


it’ 
objectives and French financial capabil 


tics already have appeared 


Redesigned Mirage IV 


Early last year, for example, Dassault 
it government request, re-designed it 
twin jet Mirage IV strike bomber to in 
rease its payload and range. In place of 
two Snecma Atar 9 afterburning turbo 
ets it was decided to install two Pratt 
& Whitney [75s. Then, during budget 
talks last fall, it was decided the bigger 
Mir iv IV would cost too much mone 
The U.S. turbojet engines, alread 
dered, were canceled and the Mirag 
IV shrunk to its orginal size. As thing 
stand now, future FAF air power seems 
to be shaping up in this fashion 
e Tactical and all-weather interceptor 
missions will be handled by the Da 
wult Mirage II]. FAF has ordered 200 
with initial deliverics slated to begin 
this September. The aircraft is powered 
by a single Snecma Atar 9 afterburning 
producing 13,200-Ib. thrust 
epr auxiliary rocket engine of 
thrust. Mirage III-08 pre- 
luction model recently hit Mach 2.2 at 


00 ft. with this combined power 


TO 


tem in operation 

e Strategic FAF missions will be car 
ned out either by Dassault Mirage I\ 
bombers or by IRBM units. This 
ular mission, which touches the 
ff Gaullist military objectives, 
to be defined more precisely 
case, FAF won't be in a position 
handle a_ strategic mission—with 

urcraft o¢ miussiles—for 

three to five veat 

PAF bi 
ization for eventual ordering of 5 
Mirage IVs powered by Snecma Atar 
9s. Deliveries would begin in 1963 and 
would extend through 1964, with the 
full strike force operational by 1965 
Mirage IV in its present version weighs 
ibout 50,000 Ib. and has a two-man 
Range is under 1,000 mi., which 
means the aircraft would fly one-way 


idget for 1960 contains author 


trategic missions, landing perhaps in 
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the Near East after overflying Russian 
targets. Single prototype of the Mirage 
IV is flying at present. 

Despite budget authorization for the 
50 Mirage IVs, final decision on pro- 
duction hasn't been made because of 
the confused French IRBM situation. 
French military men seem to be split on 
the Mirage IV project, some preferring 
to move directly into IRBM develop- 
ment 

At present, there is no advanced 
French IRBM project. During 1959 
the government created SEREB, a 
combine of aircraft and engine com- 
panies, to push IRBM_ development 
Idea was for SEREB to seck out U.S 
technical aid for the development of an 
IRBM which would use a French nu- 
clear warhead. The French estimated 
their IRBM should have a range in the 
1,500-2,500 mi. category and be 
powered by solid propellants. ‘The mis- 
sile was to be ready by 1965 

Last fall, however, U.S. companies 
were prohibited from working with the 
lrench on a bilateral basis. For a van 
ety of reasons, Washington preferred 
to lend a hand developing a NATO 
wide project rather than enter a bi 
lateral deal with the French The 
recent explosion of a French nuclear 
device, plus upcoming talks between 
Kisenhower and de Gaulle, might bring 
about a reversal of U.S. policy. In am 
case, the French, with or without U.S 
help, are determined to push ahead 
with an IRBM project. After the U.S 
rejection, the French turned to Great 
Britiain and talks along this line ar 


continuing 


Budgetary Problem 


This year, another “transition” budget 
has meant some reduction in FAI 
size. Air Force budget for 1960 is $745 
million, of which $380 million is to be 
used for R&D projects, new orders and 
some infrastructure. Air Force section 
represents 22% of the over-all militar 
budget compared with 28% five years 
ago. FAF squadron strength has been 
caled down to 35, or 660 aircraft 
The only new jet aircraft accepted by 
the FAF during 1959 was the Dassault 
Super Mystere, of which nearly all of 
the 180 ordered have been delivered 
New FAF orders, as usual, reflect its 
Algerian mission. Thus the 1960 budget 
provides for “new’ aircraft like 100 
Douglas AD-4 Skyraiders and 220 North 
American T-28 Nomads 

Despite the FAF’s budgetary trou 
bles, it is better off than the French 
Navy. Of all three services, the Navy 
seems to command the least amount 
of influence when the military budget 
is being put together. When the De- 
fense Ministry, during the past vear, 
had to cut back on expenditures in or- 
der to finance the purchase of 19 addi- 
tional H-34 and H-21 helicopters in the 
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include RMC-Lindsay Gauges 
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The Boeing Bomarc, a true “push-button weapon,”’ automati- 
cally seeks out and destroys its target. In such a weapon there 
can be no compromise in the performance requirements for its 
mechanical and electronic components. 

Among these components, RMC-Lindsay “gearless” pressure 
gauges are employed on two Bomare assemblies—the ram jet 
full pressure system and the nose air pressurization system. 

RMC-Lindsay gauges withstand shock 
tests of 100 G’s. They are checked for ac- 
curacy in vibration tests ranging from 10 to 
2,000 cps at 35 G’s and at ambient tem- 
peratures from —65° F. to +430° F. There 
is no linkage, no gear train—the indicating 
pointer is attached directly to the end of 
the helical bourdon coil. Qualified under 
MIL-E-5272. 

All RMC-Lindsay gauges are built to the 
most exacting standards for accurate per- 
formance under the most rigorous condi- 
tions encountered in modern industry, in Model #6906 
> ‘ - ° ‘ - (Half Size) 
jet aviation, in astronautics. 

Complete engineering and production facilities are available 
at RMC for subcontract work in pressure system components— 
gauges, valves, switches, etc. Write, wire or phone: 


ROCHESTER MFG. CO. OF CALIFORNIA 
1401-A So. Shamrock Ave., Monrovia, Cal. 


ROCHESTER MANUFACTURING CO., INC, 
221 Rockwood Street, Rochester 10, N.Y. 
iyi 
Vly 


aa Bia i so: 
___ LINDSAY PRESSURE cus 
WV 
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Snap-ring grooves in this 12” O. D. 
thin-section Reduction Drive Gear are 
machined before carborizing and harden- 
ing. Both spline and gear teeth are 
ground and held to .001” excentricity 
after hardening the entire gear. 





When you 


DRIVE 


for profits, 


GEAR 
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MACHINE AND GEAR CO. 


Dept. 4H. West Springfield, Mass. 


Men who énow will tell you that custom 
precision gears made by Perkins can 
eliminate many design, production and 

culator, easy to use, at one . a daches — liter: , > , 
caen te ee maintenance headac hes — literally help you 
lustrating Perkins cus- drive for better profits. When you want precision 

tom precision gears ; . , ° - 
and facilities offers gears in experimental or production quantities, 
iaformation. _ Both chances are you'll save time and money by checking 
yours on request. : ee oc : o = . 
with Perkins first. What is your gear problem today? 





Most machining operations on this 
Drive Gear Shaft are performed after 
localized hardening with the cored 
areas at Rockwell C42. External spline 
and gear teeth are ground with splines 
held to precision tolerances. 
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U.S., it was a Navy submarine project 
that was scrapped. Nonetheless, Navy 
is aiming at a modest program which 
by 1965 should give France a fairly efh 
cient ASW and carrier strike force 
Navy's future airpower will be based 
round its two light sister carriers, the 
22,000-ton Clemenceau and Foch, Dut 
ing 1959 Clemenceau began its sea 
trials and is slated to enter service im 
1962 Foch will be available several 
vears later. Thus by 1965, the French 
Navy, for the first time im its history 
will have a modest though modern ait 
powc! unit at sea 
Both carners will use a crew of 2,500 
Flight deck is 775 ft. in length, 135 ft 
wide Canted landing deck stretches 
ibout 500 ft. off from the regular flight 
Kach flight deck 1s cquipped 
cam-type itapults capable of 
15-ton aircraft every 35 


2 mph. Landing aid 


Navy's Etendard IV 
| rricr will have ¢ urcratt 
rike an nterception, the Na 
the Dassault Etendard IV M 
if i Snecma Atar 5 ce 
k-tend 


raft. Presumabh 
the money for th 
in the 1961 budget 
odel of the Etendard 
roll out thi 
experiment ng 
on of the Et 
ompany ha 
5 with 
First flight of 
took place in 
npan officials i the 
vould permit the Navy t 
ndard IV M at its gro 
hiv 14,000 Ib. using cata 
mg With wind blow 
a at TOSS weight fake 


instead of the normal 


Etendard, the Navy will 

t Alize ASW aircraft on 

Alize is powered 

Dart and has a three 

has ordered 75 aircraft 

ilready have been 

ifs shore based ASV 

I } ill use Breguet’s Atlanti 
powered two Rolls-Rovee IT wine 
turboprop Atlantic is a midwing air 
raft carrving a crew of 12 Span 1 
124 ft.; length, 90 ft.; hewht, 35 ft 
Wing area is given at 1,292 sq. ft. and 
gross weight 86,000 Ib. To be buiit in 
hrance, Germany, Belgium and Hol 
land, the Atlantic will use considerable 
U.S. electronic equipment. U.S. and 
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SELECTOR 
SWITCHES 


for 
> Resistance Thermometers 
» Thermocouple Thermometers 


THERMOCOUPLE SWITCHES 


Engineered to give years of ser- 

work as well as in 
installations, LEWIS 
switches have heavy, low-resist- 
ance contacts; positive detent 
action and sturdy terminals for 
wiring. 


vice in test 
permanent 


CAasy 
The cases are splash proof and 
dust tight, of close fitting bakelite 
Husky black-finished aluminum 
indexing knobs are used to turn 
the stainless steel shaft supporting 
the rotating brushes. 


RESISTANCE BULB SWITCHES 


A companion line of the same con- 
struction except that they are fit- 
ted with a common-terminal ring 
for three-wire bulb connections. 


THE 9S SERIES 
THE SPACE SAVERS 


FOR AIRCRAFT RESISTANCE 
THERMOMETERS 


Small, sturdy, steel- 
cased switches 1%, 
inches in diameter, 
2-9/32 inches total 
shaft length, one hole 
mounting with 14-32 
NS-2A threaded bush- 1%" dia. 
ing. Designed especially for con- 
necting two or more resistance 
temperature detectors to one in- 
strument, now flying in the 
modern jets. 
Write for our descriptive 
bulletin on Selector Switches 


The LEWIS ENGINEERING CO 


cK co Tic¢ 
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the four NATO 
use the aircraft will share 
nancing, with the bulk of 
being put up by the four Eur 
ners 
In addition to its two 

the Navy hopes this year 
struction on a missile-launch 
Final decision on this proj 
hasn't been handed down 


for the Navy 


copter Carrier 


: 


§ request for a 


Major Industry Efforts 


One 
hurt by declining militar 
Aviation, the big state-ow 
ind helicopter company. Su 
work, 


company which 


important missile 
little is 
f its effort is now taken 
transp 
of the 


invoh 


known, but nearly th 
twin jct Caravelle 
third 


industry is now 


1i¢ arly om 


velic projcct 

Sud hit a monthly Cara 
tion rate f four in De 
months ahead of schedul 
f Februar ts (arave 

with another 20 on 

rine ile 
fhieially 
United vill 


U.S 


ell ind take an opfion 


ional 10 airplanes 

Sud's agreement with D 

sure that the French 

breakeven point 

craft. Purchase of a 
early in Januarv bv Gener 
indicates a brighter futur 
engined jetliner 

With GE's CJ805 
stalled, Caravelle 
2000 stat. mi. while its 

hiked to 540 
Douglas ind Gi pushin 
sales in the U.S. and 
feels it 
of dominating the medi 
rt market. The D 
climinated one (¢ 
own 1X 


range 


1 
mph 


ictliner stands a 
transp 
up alone 
petitor Douglas 

Besid the ¢ 
main activity is in helicopt 
has sizable Alouette 
off, and has begun deliver 
der for 150 Sil 
building under 
heavy prototype helicopt 
bine Frelon (Hornet), stil 
ing tests 

Iwo Frelon 
each powered by three Tur! 


iravelle 


ernment ¢ 
which it is 


protots 1x 
mo engines rated at 785 
four-bladed rotor is 49 ft 
Frelon, designed to carry 
is aimed at both the milit 
markets. Sud, in connect 
helicopter activities, also 
with Augusta of Italy on t 
a flying crane which will be 


nations plan 
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WRITE FOR BULLETIN 


OMNISEAL 
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ENTERPRISES, INC. 


2610 E. 67th Street, Long Beach 5, Calif. 
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COMMERCIAL MODEL JEC-10 


MILITARY MODEL JEM-8 


STATIONARY TEST UNIT 


MAXIM 
TAMES 
JET 
ROAR 


With over fifty years 

of leadership in noise 
suppression, Maxim has the 
engineering know-how that 
assures you of getting 

jet silencers of the 

highest reliability. 

Maxim Jet Silencers, both 
portable and stationary, 
have distinct advantages 
that merit investigating. 


[a Emhart Manufacturing Company 
Be Maxim Division/Dept. 75 


MP box 216, Hartford 1. Connecticut 
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handling payloads of up to 12 tons 

Nord Aviation, France’s second larg 
est nationalized company, continues to 
work on some of the most interesting 
projects in the industry. Last fall, 
Nord’s development achievements with 
its Griffon 2, an experimental ramjet 
turbojet interceptor, won international 
recognition when company test pilot 
Andre Turcat traveled to Washington 
to accept the Harmon Trophy for his 
Mach 2.19 Griffon speed run 

Nord officials remain convinced that 
future transports in the speed rang 
above Mach 2.5 will settle on a ramjet 
turbojet combination, such as Nord is 
studving with its Gnffon. Turbojyets in 
stalled within the 
case with the Griffon, would be used for 
ow speed portions of transport flight, 
such as takeoff and landing, while ram 
jets would provide main propulsion dur 
ing cruising portions of flight 

Comparative powerplant studies by 
Nord have convinced company official 


that th 


ramjets, as is the 


ramjet-turbojet system prom 


] + r} 
saving in powerplant weigh 
rease a Mach 3 tran 


rr double its | 


; 


Partner Sought 
Nord would like to join with an 
American mpany to 
ramjet-turbojet work. In fact, the fu 
ture of Griffon studies may depend on 
Nord’s success in finding an American 
partner. Nord officials will spend addi 
tional research funds on their 
program only if it is aimed at specific 
uircraft goals, not just testing goals 
Meantime, Nord intends to keep its 
ngle Gnffon 2 Aving despite the fact 
funds for this project 
iren't in the 1960 budget 
lso has the earher Griffon 1 
red by turbojet only. It 


continu ts 


ramjet 


that adequate 
Company 

model, 
wouldn't 
ike major modification work to add 
the ramjet to the Gnffon | i 
Nord two ramjet-turbojet perl 

ircraft. Then, if Nord worked 
reement with a U.S. com 


construc 


it would plan to start 


This wi ule 


ta high 


1 sp 


luttrame pow 
I ramjet currently un 
tud\ 

} 


This experimental aircraft would be 


Mach 3 range 
nsiderably larg 
Griffon 2. Like the Griffon, a 
installed within the 


in the ind in size would 


r’ than the 15,0! 
bojet would be 
yjet. Object of this experimental air 
raft would be directed at civil trans 
port applications rather than military 
Nord, however, would limit its interest 
to technical association with its Ameri 
in partner. Company has no inten 
tion of getting into the manufacturing 
end of high-speed transport aircraft 
While top engineering interest at 
Nord appears to be centered on its 
high-speed ramjet work, the company 


on the funeat in 
engineered rubber 
CONSULT STONER First: 
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BONDING THAT EXCEEDS THE 
TENSILE STRENGTH OF RUBBER 


is achieved by Stoner’s exclusive bond- 


ing process. >< 
= a 
—_ 


. —— 


LOWEST PRICES ON SILICONE 

RUBBER PARTS are now possible 
through Stoner’s new true injection 
process. Savings are possible on both 
piece price and original tooling costs 














SOLVE YOUR BARRIER PROBLEMS 
WITH STONER SMR, Silicone Modi- 
fied Rubber. This unique, patented 
rubber makes a reliable sealant and 
thermal insulator and has the adhesion 


built right into the rubber. 
>< 


Photo courtesy of Aerojet -Ger 








FREE 

IDEA CATALOG. 
Ilustrations in this 
24 page catalog will 
show you how STONER 
can help you solve 
all of your engineered 
rubber problems 
Write for your copy 








today! 
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Rubber Co. Inc. “ 


A Subsidiary of Carlisie Corp. \"*™ 
10792 KNOTT AVE., Anaheim, California 
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is heavily involved in a wide range 
of aircraft and missile work. In fact, 
almost 50% of Nord’s current business 
is in guided missiles, sold both to 
French and foreign military. ‘To date 
Nord has produced 40,000 of its 
anti-tank and target missiles. 

Main Nord missiles are the familiar 
wire-guided SS 10 and SS 11 anti-tank 
missiles. Nord is now extending this 
category of missiles by developing the 
SS 12. Warhead on the SS 12 1s nearly 
twice the size as that on the SS 11. 
Company says SS 12 range is substan- 
tially greater than the SS 11 range of 
roughly two miles. This probably ex- 
plains why the company is offering the 
SS 12 either with wire guidance or radio 
Latter verv likely is 
necessary if the mission requires use of 
full SS 12 range 

Nord thinks its three SS missiles 
should just about fill the varving require 
ments for close-work tactical missiles 
of this type. 


link guidance 


Drone Projects 


Nord also is extending its target mis- 
siles into new mission terntory, in this 
case into the supersonic region Com 
pany already has racked up considerable 
domestic and export success with its 
pulse-yet CT-10 and its turbojet CT-20 
Both are subsonic target missiles. This 
year Nord expects to complete testing 
of its CT-41, a supersonic twin-ramjet 
target missile 

CT-41 speed range is between Mach 
1.5 and 2.5. Missile weighs 5,620 Ib 
it launching and is recoverable. CT-4] 
should permit Nord to maintain its 
export position in the target missile 
field. Already a licensing arrangement 
has been worked out with the Hawker 
Siddeley Group 

Nord’s other known missile in pro 
duction 1s the air-to-air AA-20, or 5103 
Company is producing the missile in 
quantity, both for FAF and for several 
NATO nations. An air-to-ground ver 
sion of the 5103 also is in the works, 
mainly for use on the Fiat G.91 strike 
fighter. Main difference is the removal 
of the proximity fuse from the 5103 
when it is used against ground targets 
Nord 5103, together with the larger 
and faster Matra 511, are the only 
French air-to-air missiles in production 

Nord’s attempt to develop an anti 
uircraft missile had to be dropped when 
France agreed to enter into the NATO. 
wide Hawk program. Nord’s anti-air- 
craft missile, labeled the 5301, has the 
same basic configuration as the 5103 
lit-to-air weapon. Both use jet exhaust 
vanes for directional control. 

Production run on Nord’s main air- 
craft effort, the twin-engine Noratlas, 
is nearing its windup with nearly 200 
of the cargo transports already delivered 
Company expects to follow-on this air- 
craft with the Transall C.160. Latter 
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sprays or flows the new 
MULTIPLE COMPONENT MATERIALS 
for finishing, coating or build-up 


Binks new TURBULATOR spray 
gun and FORMULATOR are a major 
break-through in the spray ap- 
plication of a whole array of 
catalyzed epoxy coatings and 
casting resins... polyester gel- 
coats and reinforcing resins. . . 
foam-in-place materials and other 
synthetic coatings requiring a 
catalyst. 

Binks TURBULATOR gun may 
also be used for the flow-on ap- 
plication of plural component 
materials. 

The FORMULATOR provides a 
self-contained reservoir for resin 
and catalyst materials. It accu- 
rately meters and proportions the 
flow and volume of each material 
to the TURBULATOR spray gun. 

Operation is simple... only 
basic instruction is necessary. 


Binks new TURBULATOR gun and FORMULATOR 
equipment package opens up vast new areas of 
finishing, coating and build-up moterial tech- 
nology... for the first time really places this 
technology at your disposal... opens up exciting 
new production possibilities never before practical. 


Send for Bulletin A-54-5 


Learn the details of this 
remarkable advance in 
spray or flow applying | 
new “miracle’’ materials. 


Ask about our spray painting school 
Open to all... NO TUITION... covers all phases 


SPRAY 
GUNS 


ae 
Nga 


SPRAY NATIONWIDE 
BOOTHS SERVICE 





Binks Manufacturing Company 
3116-30 Carroll Avenue West, Chicago 12, Ill. 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED HP DIRECTORY 
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aircraft, designed to haul eight tons of 
: ie payload 2,800 mi., will be powered 
Es by two Rolls-Royce Tyne turboprops 


aes oii Nord is working on the project with 
4-Pole PAM Telemetering Commutator | three West German companies 
up to 180 Data Channels @ 5 rps . Initial prototype, however, is being 


built by Nord. Over-all responsibility 
fm/ftm Telemetering ... for direction of the project rests with 


Weser Flugzeubau. Nord is mainly r 





This 4-pole switch combines two pairs of PAM 
commutating sections. One pair consists of two sponsible for ‘Transall design which, in 
poles, each pole capable of sampling 30 MBB many respects, 1s dimensionally equiva 
channels. The other pair is capable of sampling lent to the Lockheed C-130 Hercules 
60 MBB channels per pole A single 28 volt d.c. un- “ F HW No ; 

Leverned aeter diss idl Gadhia Gilani: Fed ith the Transall, Nord will keep an 
switch is designed and built to withstand space, important interest in cargo transport de 
explosive and airborne envir tal conditions velopment 

in Missiles, Rockets, and other applications. Nord’s other 





major aircraft activity 


Poles #1 & #2 — 60 MBB contacts each is an 50 share im production of Max 
Poles *3 & #4 — 30 MBB contacts each : Pl Holste’s Super Broussard This work 
Phasing — + 100 microseconds in each set is slated to get under way later thi 


vear and should he p Nord over the 


Standards: Military MIL-E-5272, MIL-1-6181B pestuetinn Sap nate eee one ee 


ne beginning 


Temperature . « Operating, —20°F to +18S°F , ery Noord 

Altitude . . . « @ to 100,000 feet —— —teakin ae Oe 

Vibration. . . . . 15g* per cycle per second; 25-2000 cps random; ing cI undred hght ai 

5 minutes each on 3 axes ‘ 

Shock . A . » 100g, 10 millisecs, sawtooth, six directions 

Acceleration , 45g for 2 seconds in six directions 

Service Free Life . 200 hours guaranteed; 500 hours expected 

insulation Resistance 100 megohms at 300 voits d.c 
—_——"-~-= >}; Potential Test . . 500 volts, 60 cycle a.c., 1 min. each lead to ground 

port present ! 

Whitney R1340 
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and drawing availabie 
al Bulletin Ne 100660 


INSTRUMENT DEVELOPMENT LABORATORIES, INC. red | urbomeca B 


Vili De pe ‘ 
/ 


tan tur 


cal 


Subsidiary of Roya! McBee Corporation } 
26 MECHANIC STREET, ATTLEBORO, MASSACHUSETTS, U.S.A. balls prefers to install tw 
Studies alse ha 
vith two Bristol-Siddelk 
inge offered by th 
from 750 to 1,000 hy 


I 


PROBLEMATICAL RECREATIONS 4 rice of the 23passenger federline: 

been fixed vet, although the Ba 
| Super Broussard, equipp 
i run just under $200 
Holste is w 

A man enters a bank and has a check EF . gui > Holste exy 

cashed. The teller mistakes the figures : ’ © te in a pressurized version of 

and pays cents for dollars and : cr Broussard, labeled the MH 

dollars for cents. The man then pays a a mae ed to fly in Februar 

bill for $24.11 after which he finds 

he has twice as much money as the face 

value of the original check. What 

was the face value? 
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National Mathematics Magazine : 2 ° reg iga, 18 financing 
funds. Some imdust: 
, ; : bservers are surprised to see Potez put 
Engineers experienced in test, modification, and evaluation of devel- i 


opment and prototype models of complex digital data processing and 
display systems are invited to write te our Mr. R. W. Robinson. 


ting money into a project which is com 
petitive with the Super Broussard. Lat 
ter project is being supported by the 
rove ” ‘ a < 
ANSWER TO LAST WEEK'S PROBLEM: Each voyage involves the most B crm nt. Potez, however, argues 
s a . t t is trans rt ) 5 if 
restrictive” condition of the three, viz., no woman ever remains in hat his transport complements rathe 
k 6 than competes with the Super Brous- 
the company of any man unless her husband is present. The least “ 
iTG 
number of couples n in the first voyage is 2 which also equals x and 


, ZA Potez P840 is a low wing monoplane, 
the number of crossings is 5. If n=3,x=2, then y= 11. If n=4 or S, 


powered by four Turbomeca Astazou 
x= 3, then y=9, and y=11, respectively. Happily however for n>5, turboprops. W ingspan is 63 ft., gros 
x 4 and y =2n l weight 16.755 lb PS40 1s designed to 
LITTON INDUSTRIES conty “wows 56 00 23 Semmens Sete Se 
Electronic Equipments Div. tances between 300 to 950 mi. Asta 


zou turboprop, just certificated, develops 
Beverly Hills, California 470 hp. (takeoff). Fuel consumption 
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reportedly is 278 Ib./hr. ‘Total weight 
of engine and propeller is 420 Ib 
Potez P40 is first production ai 
craft to select the new ‘Turbomeca small 
SEFERA, a French 
pany in Bordeaux, currently is installing 
two Astazous on a Beechcraft ‘Travelair 
Company also is installing one of the 
mall turboprops on a Dormer Do.27 
Third French civil transport project 
Breguet’s STOL blown-wing 941 
Prototype, the 940, has completed a 
vide range of ground and flight tests 
Larger version, to be powered by four 
General Electric 
cr construction 


turboprop com 


I'-58s, currently is un 
The 941, which will 
ross around 18 tons, may fly before the 
nd of this vear Breguet 
me U.S. financial help in the 940 
hope to 


received 


royect French and 
U.S in its larger effort 


The one French project which pro 


interest 
militar 


ed considerable popular interest, and 
then faded out of sight, was Snecma 
VO! Last August, the 


pan ngle annular-wing 


( oleopter 


pr t 


DASSAULT MD. 415 COMMUNAUTE 
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type crashed and burned di 
flight Pilot Auguste Mor 
to cyect successfully from an 
less than 5 ft. Morel alrea 
ried out transitional flight 
was descending when, fo 

insufhcient 
caused the aircraft to | 
Snecma, still 


valid, 3 


termined reason 
CONVITICCS 
waiting for either 
Defense Minist 
up additional development f 
lrench space effort sti 
mal. Last 


voted $50 million for a f 


or German 
~ 


ummer, the Fre 


gram which will include init 
ment of a missile carrier cap 
satellite in orl 


million will be 


i ’ mm) ] 
ing a mall 
th $5 


clopment and improvement 
test missiles already in ust 

Te Veronique ind 
Monica type Ir 

ted in participating 
NASA 

prevent them f 


ho with 


SPEED 
INCREASER 
UNITS 


S-N SPEED INCREASER GEAR units ore 
adaptable to aviation test equipment 
or industrial use, offer a wide variety 
of geor ratios and output speeds. For 
special applications, S-N engineers will 
design and build to your specifications. 
Whether you need one unit or many, 
rely on S-N high speed experience for 
complete satisfaction. 


STANDARD UNIT SPECIFICATIONS 
SERIES 4000 SERIES 4030 


Capacity Capacity: 
Upto 200 HP 
Gearing: 
Helical, single stage 


Output speed: 

to 30,000 RPM 

Ratios: Ratios: 
1:1.03 to 15.50 


Ovtput drive: 


Up to 50 HP 
Gearing: 

Double helical, single stage 
Output s 


peed: 
to 12,000 RPM 


1:2.00 to 16.58 
Output drive: 


Single Single or dual 





All units may be supplied with stub shaft or 
aviation accessory drives as standard equipment. 


For complete information write to: 


SNOW-NABSTE 


dorms Engen 


“wate OF OR) Chaar 
‘THE SNOW -NABSTEDT GEAR CORP, HAMDEN, CONN 
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CANADAIR CL-44 


Canada Wants Industry Defense Share 


By Robert I. Stanfield 


Ottawa—Canadian aviation industry is looking to its government to formu- 
late a tough policy that would give it increased participation in North Amert- 
ican defense production—considered a market of enormous potential—and 


increased control of its own defense program. 

Motivated by the sovereignty aspect—“the people must remain sovereign 
and independent and not be dominated by the United States”—the feeling 
also prevails that unless Canada has an industrial defense base behind its 
armed forces, unless, for instance, it can support its own aircraft flown by its 


own crews, 
Aviation Week. 

Its industrial defense 
is being through th 
Canadian production-sharing program 
based on military integration. During 
the past 12 months, increased oppor- 
tunities have been opened for Canadian 
industry to compete on an equal foot- 
ing with American firms—in price, tech 
nical competence and delivery dates 
for defense production. 


base 


ichieved 


Production Progress 


Canadian statistics point to this 


progress: 
e Dollar value. 


million in prime 


During 1959 about $51 
contracts and $45 
million in subcontracts were recei 
in Canada from the U These 
ures do not reflect contracts for 


struction, petroleum products, 


services, etc., to the 


$25.1 million.) 

e Bids received. Last year Am 
defense contractors sent more 
1.900 invitations for bids to Canadian 
firms, in response to which about 1,400 
tenders were submitted. Of these, 365 
were successful. 

e Government underwriting. Canadian 
government, during the last six months 
of 1959, has on a number of occasions 


nication 


than 
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“it would become a banana republic,” 


one government official told 


igreed in principle to underwrite tool 
ing and preproduction costs in ord 
to enable Canadian 
more equal terms against U.S. firm 
Result: orders with an immediate value 
of about 

Political fire also raging over the 
nuclear warhead of the Bomarc, of 
which two B bases, operated entireh 
by Canadians, will be situated at North 
Bay, Ontario, and the Mount Laurier 
area of Quebec. The United States 
ontrols the firing of the warhead. The 
RCAF feels that “for the good of Can 
ida and the world it is better to swal 
low pride and let the U.S. retain 
ontrol—but the U.S. should not fir 
in Canada without Canadian agre 
ment.” Again—a delicate Canadian feel 
ing on the matjer of sovereignty 


$3.25 million 


Bright Spot 
Uncertainty inadian 


of the 


clouded the C 
industry with the cancellation 
Avro CF-105 Arrow and its engine, th 
Iroquois, in February, 1959. Bright 
pot of the year was the placing of a 
$450 million contract for 214 Lockheed 

104s for the RCAF. Canadair, Ltd., 
Montreal, will produce the airframes 
under licensing agreement with Lock- 


S 


firms to bid on 


heed s prime contractor Canadair 


will sub mtract to ¢ 
ibout 45 f production 
Ck-104 

eing bought 


i +! 
nda, Ltd., 


igrecmec! 


nein 


engines under 
lectric. ( 
hunk of | 
rmans, Belgians 

’ 


wnadair also 1 

104 bu 

ind Dut 
, 


jacing a contrac 4 


p! 
66 rear fuselage and tail 

of e F-104G, which the 
Germans have ordered from Lockheed 
First deliveries of the CF-104 to the 
RCAF, for an air abroad as 
replacement of the Sabre, are 


cheduled for April, 


division 
F-86 
1961 


Contractual Agreements 


Also for the CF-104: the master fir 
control system (NASARR) is being pro 
under a reported $20 million 
by Canadian Westinghouse, 
under license from North American 
Aviation. Contractual agreements ar 
till being negotiated for the Litton 
ivigation initial systems may 
come from Litton, the remainder pro 
duced Canada. Computing Devices 
of Canada will produce the position 
both for RCAF and 


which are nearly iden 


duced 
contract 


system; 


homing indicator 
Gccerman aircraft, 
tical 

Other developments and major pro 
grams include 
© Canadair aircraft. Two new aircraft 
will be introduced into the RCAF in 
1960: Canadair’s CC-109, the twin 
turboprop medium transport version of 
the Canadair 540, of which 10 have 
been ordered, and the Canadair CC- 
106, the four-turboprop, long-range 
military transport version of the CL-28 
of which 12 have been ordered 
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Swing-tail version of the CL-44 also 
have been ordered by U.S. airlines 
five by Seaboard & Western, 10 by 
Flying Tiger Line and two by Slick 
Airways Allegheny Airlines has leased 
i Convair 540 (a 440 converted to 
Napier Eland turboprops), and has or 
dered five more converted Convairs, 
with these engines, from Napier. Cana- 
dair’s CL-41 jet trainer, the first all- 
Canadian-designed aircraft produced by 
this subsidiary of General Dynamics 
Corp., was designed privately. 

Iwo prototypes have been built; most 
immediate customer possibility is the 
RCAF, which as yet has made no com- 
mitments. Canadair also is building 
wings, ailerons for the Bomarc B on sub- 

mtract from Boeing. Of Canadair’s 

Argus anti-submarine aircraft 
RCAF’s Maritime Com 
ill but five of the total order 

f 33 have been delivered 
@ De Havilland of Canada. Production 
f the new STOL twin-engine Caribou 

ntinues, with the U.S. Army order- 

ional seven of these aircraft 
f 14 to date. In addition 
raft went to the RCA! 
100 Grumman Tracker CS2I 
rdered from de Havilland, 80 
n delivered 
anadian Pratt & Whitney. Can 
boprop was produced het 
a 250-lb. free tur 
rating of 
i\ nlabl 
s in 1962 
ind the CS2I 


duced at the (Canadian 


© Repair and overhaul. Activity was on 
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} 
} good level 


rly with Roll 
Bri tol \cr plan 
he Cr-100, and 


the Navy F2 


nitime 


duri 


CANADAIR CL-28 ASW AIRCRAFT 


with the Roval Canadian Navy and 
NATO naval forces, and an air trans 
port force for strategical and _ tactical 
support of land and air forces 

The RCAF’s No. 1 Air Division in 
Europe consists of eight F-86 day fighter 
ind four CF-100 all-weather interceptor 
squadron The F-86s will be replaced 
bv the CF-104s, similar in configura 
tion to USAF’s F-104C but with 
strengthened airframe to provide in 
creased life for low-level operations. In 
Canada itself present lefense 
strength consists of nine CF-100 squad- 
rons operating with Norad. All but one 


DE HAVILLAND AC-1 CARIBOU IN ARCTIC MARKINGS 
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Al Emergency Feathering 
Torque Motor: 92 inch pounds 
torque, weighs 7.2 Ibs., contin- 
uous duty, 400 cycle AC. 


[J Auxiliary Motor: 2.25 HP, 
weighs 3.9 Ibs., intermittent 
duty, 28 voit DC. 


General Purpose: 0.14 HP, 
weighs 15 oz., continuous duty, 
400 cycles AC. 


'D} Helicopter Prime Mover: 
240 HP, weighs 188 Ibs., con- 
tinuous duty, 400 cycle AC. 


smaller package, more power per ounce 


Refined analytieal techniques afe ‘util- 
ized by Task in achieving a maximum ratio 
of output power to weight in both AC and 
DC motors. Whether your problem is high 
or low temperature, altitude, submersion in 
liquids, sealed unit construction, high start- 
ing torque, high rotational speeds, or geared 
drives...Task can build you a better motor, 


faster. Write for further details. 


—_——  -- = “A ¢ 
eee 


CORPORATION 


1009 EAST VERMONT AVENUE, ANAHEIM, CALIFORNIA 
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is concentrated in the eastern section. 
As a replacement for the Avro CF- 
100, the Canadian defense department 
is considering the McDonnell F-101B 
Voodoo interceptor Feeling is that 
more manned _ interceptors—nucleat 
equipped missile carriers—are needed to 
mect the bomber threat. While RCAF 
interested in anti-ICBM develop 
ments, it plans no major program of 
Canadian design. Feeling of doubt also 
yrevails as to the military value to 
ATO of one air division, in light of 
Soviet IRBM capabilities 
Canada (the RCAF) and Germany 
ire sharing development costs—the for 
mer to the amount of $28 million—to 
convert F-104Cs to F-104Gs at Lock- 
heed, to the point that both are stand 
dardized At this poimt the RCAF 
diverges to the strike-reconnaissance 
version. Germany will receive the first 
66 aircraft, with partial Canadian sub- 
contracting (Canadair); the remainder 
will be built in Germany 
Basic transport aircraft of the RCAI 
is the North Star, a Canadian develop 
ment of the Douglas C-54 with Roll 
nginces. Transport Command also in 
two de Havilland Comets pur 
reconnaissance Lancas 
ind two squadrons of 
Currently under con 
purchase of four Lock- 


130B 


SAGE Direction Center 
The SAGE direction center at North 


rin with Bomar 


sscessmcnt 
etc., and 
nt about the po 
or SAGI 
ind SAGI 
by Canadians 
vith the U.S 
dian, two-thirds ( 
$s operating a missile 
old Lake, Alberta. High 
kets, being tested in the 
port of Churchill, Manitoba, are 
being built in the W innipeg plant of 
the Bristol Aircraft Co. Fins for the 
Black Brant’ rocket are being sup 
plied by Bristol Aircraft in Britain 
Purpose of rocket is to gain high-alti 
tude data and to test solid fuel devel 
oped by the Canadian Army. 
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Sweden Ties Mach 2 Interceptor 
Into New Early Warning System 


Stockholm—Sweden’s air defense sys 
tem is getting a much needed moderni- 
zation in a semi-automatic early warn 
ing and operational control scheme 
called STRIL 60 

First orders for ground-based equip 
ment were placed recently with Mar 
coni Wireless and Telegraph Co. of 
England, and deliveries are scheduled 
to start soon 

Major change in the system is the 
replacement of hand-written , reporting 
and telephoned verbal commands by 
radar presentations with target followers, 
memory banks and remote presentations 
to both ground and airborne operational 
personnel. 

Only manual link to be retained in 
the new system will be in the filter cen 
ter. Sweden's air defense experts believe 
the cost of complete automation would 
be much too great for the country’s 
budget 

STRIL 60 is linked with the three 
elements of Sweden's present air de 
fense system—fighter aircraft, ground 
to-air missiles and anti-aircraft artillery 
Saab tiny J35 Draken interceptor 
and two-place J32B  Lansen _ strike 
fighter now are being delivered with 
ionic gear tving into the new svstem 
and within a short period should be 
able to make target strikes under con 
ditions of complete automation, with 
the pilots just along for the ride 


Transition to Missiles 

Roval S\edish Air Force, tradit 
illy a strong and independent service, 
in the midst of a transition from 
ventional aircraft to a mixed force 

ile ind manned weapons | 

teps in that direction were taken earl 
last vear when the country selected th 
Philco-GE Sidewinder missile as pn 
mary armament for its Drakens, Lan 
sens and Hawker Hunters 

Ihe increased punch of the inter 
ception force will be even more effe: 
tive working in the proper ground en 
vironment with the new STRIL 60 
operational control system 

Drakens are being delivered in quan 
tity now, and have undergone a coupk 
of modifications since the original de 
sign first flew. Major change has been 
the addition of a full afterburner, de 
veloped by engineers of the Royal 
Swedish Air Board, to the Draken’s 
Rolls-Rovece RB.146_ turbojet This 
change has produced some fuselag« 
area and length increase at the tail 
Performance of the airplane is above 
the Mach 2 level, and observers of the 
little double-delta craft have been tre 
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mendously impressed with 


performance and mancuvel 
the ground and in final app 


Saab has been working 
an export market for the a 
centrating recently on 
where the high-altitude, 


airhelds have posed tough p 


conventional airplanes. Sa 


has done what the Swiss exp 


its over-all performance in 


made a strong impression o1 
edgable Swiss Air Force off 


Avionics Equipment 


Major design features of 


version are a Ferranti Ai 
control system, and the 
afterburner combination 
the J35B aircraft now 
RS A] lor home wise 
Swedish avionic gear, 
Saab $7 collision-course fire 
tem 

Ferranti system include 
contour mapping function 
terram clearance presentatic 
mapping is a pictorial pr 
the radar screen, which cat 


present dead reckor 


oush | 
tional data. Contour mapy 
pilot altitude difference 
under him or in the surr 
when he is flving on the 
Terrain clearance pr 
the Draken low-altitucde 
the pil no view of t 
vht rw 
quipment 
includes tw 
n radio i data 
tem 
+h th 


wnt 
Most of this equipment 


manuta 


Powerplant Rating 
Rolls-Rovee RB.14¢ 


nominally at 13,200 Ib 
thrust without afterburn 
thrust must be on the 
lb 

For the anti-aircraft task 
still investigating different t 
siles 

Last vear the first unit 
Bloodhounds bought for « 
training began to arrive u 


; 
i 


But whether or not tl 
development of it is the an 
to be seen. There has been 
Swedish interest recenth 


advanced, automatic anti-a 


sile svstem 


for the latest 
ALLEN-FRY stock 
list. Stainless and high 
temperature steel bars. 


Aircraft alloy bars. 


Samet ee a 
ALLEN-FRY STEEL CO. 


5524 Alcoa Avenue 
Los Angeles 58, California 


company 


address 
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Space probe reaches 

heights of over 500 miles— 
speeds of over Mach 10— 
with unprecedented reliability... 


BRISTOL SIDDELEY 


One of the largest manufacturers of motive power units in the world, Bristol Siddeley Engines 


Limited produce the Gamma. A liquid propellent rocket engine, the Gamma powers the Saunders Roe 
Black Knight. Britain’s highly successful space research vehicle. An extremely reliable powerplant 
the Gamma produ es a total sea-level thrust of 16.400 Ib (7.438 kg) and nearly 19,000 Ib (8.618 kg) 
outside the earth's atmosphere, for a total powerplant weight of only 

The Gamma has sent Black Knight over 500 miles into space at speeds in excess of Mach 10 with 
a reliability that is unprecedented. For, to date, the Gamma has never failed to fire successfully 

Since Bristol Siddeley’s rocket division began work in 1946, it has developed a wide range of 
components. By combining these components in single or multi-chamber layouts, thrust requirements 


from 500 |b up to very high figures can be met. 


Be = Bonsro SIDDELEY ENGINES LIMITED 


BRISTOL AERO-INDUSTRIES LIMITED, 200 INTERNG4 TIONAL AVIATION BUILDING, 
MONTREAL 3, CANADA. TELEPHONE: UNIVE!.SITY 6-5471 





SUPPLY THE P 


GC a ee 


POWER FOR THIS 


Bristo! Sitdeley Maybach dicse! en 
gines power Britain's fastest express train 

the Kritish Railways Bristolian.’’ Two 
type MD 650 engines, developing a total of 
2,200 hp, give the “Bristolian™ a top speed 


of over 90 mph. 


The Gristo! Siddeley Orpheus 
world’s most advanced light 

jet engine, powers this Fiat G 
standard lightweight strike 


Orpheus is in service in six d 


craft and is specified for eight 


The Bristol Siddeley Proteus powers 
the Britannia airliner. Four Proteus give 
this 130-seat aeroplane a speed of over 
400 mph—a range of over 5,000 miles. 
Britannias are in service with twelve air- 


lines and with RAF Transport Command. 
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FLECTRONICS ENGINEERS: YOU CAN KEEP IT ON COURSE 
With The World Leader In Continuous Wave Doppler Navigation Systems 


space application 
call for a continually grow 
S engineers of exceptional 


Twelve years of research and development in 
the field of continuous wave doppler has brought 
Ryan Electronics leadership in airborne elec 
tronics, ground velocity indicators and radar navi 
gation systems. 

This leadership has earned Ryan Electronics 
important multi-million dollar contracts for navi 
gation systems for America’s major military air 
craft. In addition. systems utilizing Ryan 
pioneered C-W doppler techniques are in 
volved in some of the most advanced mis 
siles in our nation’s arsenal. These projects, 


RYAN ELE 


DIVISION OF RYAN AERONAUTICAL COMPANY 


plus advanced study in future 
of the same principle 
ing staff of electroni 

skill and ambition 
Expanded facilities of Ryan Electronics at San 
Diego and Torrance in Southern California provide 
the optimum for working, living, educating your 
children and pursuing your own advanced 
studies. For full particulars, send resume 
or write for brochure to Ryan Electronics 
Department 5, 5650 Kearney Mesa Road, 

San Diego 11, California 


CTRONICS 


ORRANCE, CALIFORNIA, SAN DIEGO, CALIFORNIA 





By David A. Anderton 


Bonn—Overnight, West Germany 
appears to have bought the dual 
crown of technical leadership in Eu- 
rope’s aircraft industry and military 
leadership in NATO. The price was 
the program cost for the Lockheed 
F-104G Super Starfighter strike/inter- 
ceptor aircraft, chosen to be the back- 
bone of the new Luftwaffe. 

Within two years, the West Ger 
man aircraft industry is expected to be 
the strongest in Europe—technically and 
competitively—through its development 
and production of a sophisticated, mod 
crn weapon sy tem 

By 1962, the Luftwaffe is scheduled 
to be the strongest single air arm in 
NATO, and will have a strike capability 
almost equal to the rest of the countries 
put tore ther 


Technical Bridge 


For the industry, the Super Star- 
fighter program will serve both a i 
bridge and a foundation. It will bridge 
the gap of mor than a decade of lost 


technology, the period after the wat 


when Germany was out of the running 
lopment of airborne weapon 
tems It will be the foundation 


in the deve 


for technical independence of the in 
dustry, and for its future expansion into 
idvanced weapons development and 
commercial lines 

lor the Luftwaffe, the F-104G will 
be an aircraft equal to the best flown 
by any NATO country, the United 
States not excepted 

For NATO, the addition of the 
Luftwaffe strength will give the 
ance a tremendously increased 
capability, through the retaliatory force 
of several hundred tactical bombers 
deploved at advanced bases in Germany 

Finally, for Europe, the production 
program now envisaged for the Lock- 
heed design will bring tangible finan 
cial benefits to the aircraft industries 
in Belgium and Holland—which will 
share the production of the Super Star- 
fighter with Germany—and possibly to 
other countrics as well. The benefits 
accruing to those countries will help 
assuage some of their fears of a re- 
armed and tremendously strong Ger- 
mar\ 

Current German F-104G commit 
ment is for a total of 660 airplanes. The 
final procurement plans for these air- 
planes, plus the estimated 300 addi- 
tional ordered jointly by Belgium and 
Holland, are still being discussed in 


talks and contract negotiations. But 
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Germany Buys Technical Time With F-104. 


be tines, iain 


0 oe ao eee aa “ 7 


START OF GERMANY’S NEW LUFTWAFFE—REPUBLIC F-84Fs IN SERVICE 


plans now are to buv the 
planes from Lockheed and 
t in Europe with G 
is the prime contractor 
work to Holland and Bel 
The Defense Ministry 
F-104G has set the rebow 
man aircraft industry squat 
feet in the middle of the 


tant single production conti 


craft in the free world today. Before 
that industry and its associated groups 
in Belgium and Holland have finished, 
thev will have built about 1,000 Super 
Starfighters, plus their General Electric 
J79 powerplants, North American NAS 
ARR fire-control systems and Philco 
GE Sidewinder air-to-air missiles. 
With the purchase of the F-104G, 
the German aircraft industry bought 
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INERTIAL SYSTEM DEVELOPMENT 


Systems Analyst—employs mathematical 
techniques such as operational calculus, 
matrix algebra, and difference equations to 
the solution of problems concerning per- 
formance characteristics of various system 
configurations including analysis for error 
introduced by sensors and computer, re- 
quirements for alignment, and optimization 
of the system configuration. 


Digital System and Logic Designer—requires 
familiarity with capabilities of various digi- 
tal computer configurations and ability to 
employ system and logic relations in speci- 
fying necessary configuration for solving 
inertial navigation problem. 


Electronic and Mechanical Designers —engi- 
neers with background in transistor circuitry, 
inertial sensor development and evaluation, 
and precision mechanical equipment design 
are needed to perform component develop- 
ment and evaluation, and to design mount- 
ing and alignment equipment. 


APPLIED RESEARCH 


Programmer Analyst—mathematician with 
experience in the use of medium and large 
scale digital computers for analysis of scien- 
tific problems. 

Human Factors Engineer—capable of analysis 
and direction of experiments in human motor 
skills, and application to man-machine sys- 


professional opportunities at Honeywell Aero 


tems involving automatic control techniques. 


Systems Analyst—capable of conducting re- 
search studies involving new techniques of 
space navigation and guidance. 


DESIGN AND DEVELOPMENT 


Flight Control Systems—analytical, systems, 
and component engineers to work in areas 
such as advanced flight reference and guid- 
ance systems. Positions range from analyz- 
ing stability and control problems, systems 
engineering—through design, testing, and 
proof of electrical and mechanical equipment 
—including flight test and production test. 


Advanced Gyro Design — Engineers with two 
and up to twenty years’ experience in pre- 
cision gyro and accelerometer development, 
servo techniques, digital techniques, solid 
state electronic development, advanced in- 
strumentation and magnetic component 
design. 


Electronic Circuit Designers—experienced in 
the areas of analog digital computers, tran- 
sistor circuits, servos, instrumentation, and 
or gyro stabilization. 


For the less experienced professional engineer, 
there are opportunities in the Evaluation 
Laboratory which lead to careers in any of 
the above fields. 


To investigate any of the above professional op- 
portunities at the Aeronautical Division, please 
write in confidence to Bruce Wood, Dept. 4738. 





To explore professional opportunities in other 
Honeywell operations coast to coast, send your 
application to H. K. Eckstrom, Honeywell, 
Minneapolis 8, Minnesota. 


Honeywell 


AERONAUTICAL 
1433 Stinson Bivd. NE, Minneapolis 13, Minnesota 
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current knowledge of development and 
production of four major components 
of a contemporary weapon system: ait- 
frame, powerplant, avionics and missile 
armament 
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NEW RADAR PRINCIPLE 


799 


The SF Model 722 Fault Finder presents a 
new and valuable approach to the solving of 
time-consuming cable fault problems. It has 
proven especially valuable in the aviation, 
broadcast and marine industries. 

A true radar principle is used which obso- 
letes the use of the resistance capacitance 
method. With the radar principle, line con- 
dition is portrayed on a cathode-ray tube. It 
accurately defines the fault whether shorted, 
open or intermittent and indicates the dis- 
tance from the instrument to the fault. 

Model 722 is simple to operate and has a 
minimum of controls. An accuracy of 2% in 
ranging to a fault may be obtained. 


SPECIFICATIONS 


RANGE: 10 to 200 feet in cable with a constant 
of .44 — proportionately more or less in cable 
with o higher or lower constant. 

MARKERS 

morker’” sw 

PULSE RATE 

PULSE AMPLITUDE: 350 Volts — .03 micro-seconds 
in duration. 

WEIGHT: 12 Ibs 

PRICE: $375.00 f.0.b. Factory, Seattle, Wash. 


Contact Factory or Field Representot 
literature or demonstration and early delivery dote 
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North A3J and McDonnell 


well as other commercia! and military 


Amer ican 


Openings in the following areas: 


e FLIGHT SYSTEMS RESEARCH Genet 
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phivsical measuring 
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electromagnetic, 
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© CONTROLS ANALYSIS Work in prelir 


design stage involves servomecha- 
nisms analysis and analog computer 
tec hniques 


FLIGHT DATA COMPONENTS 


posal. design and development work 


Anal, sis pro 


in the following specialties: cire 
analysis, servo theory, transducers. 
transistors, airborne instrument and 
analog development of high and low 


temperature problems. 


© ELECTROMAGNETIC DEVELOPMENT Work with 
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e INSTRUMENT DESIGN Electromechanical 
lesign of force-balance instruments 
ure measuring devices, precision 
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ment of a twin-Tyne turboprop trans 
port for German and French military 
use. This Transall C.160 was proposed 
is a common solution to the problems 
of both air forces and armies, but re 
cent reports say that it really suits 
neither. But the project is going ahead 
ind work leading to the construction 
of the three prototypes is well advanced 
Ihe German industry has not neg 
lected helicopters or business aircraft 
Three helicopters—built by Borgward, 
Merckle and Bélkow—are currently 
under development, and a fourth pos- 
ibility for development in that field lies 
behind the recent acquisition of a major 
hunk of Weser Flugzeugbau stock by 
United Aircraft Corp 
In the business flving area, a whol 
hatful of interesting and unusual light 
plane and touring designs have been 
built and flown during the past vear 
this outline inventory of Ger 
raft industry and air force 
urprising growth and cur 
lo attribute all this to the 
of the Lockheed F-104G 
t correct. But it would 


nd another single reason 


is much influence on both 


4 industrial future growth * Another reason 


question is whether or not 


ny wo Id ] i acco list d . 
vIn choosing onof the ROW is a company known by the 


ip for consideration. This : 
irgue, because too much PEOPLE t . 
But in balance, and con eeps 7 
th levels of the different tech 
that Germany bought, it would 
cem that the Lockheed was the only 
that could have done all that Progressive, “shirt-sleeve” | igement has guided Rohr to a pace-setting 
t position in the aerospace industry—a position that means greater rewards 


the workings of the German minds that to people who join the comp 
isions, and to list the di Rohr’s carefully charted course of diversification and growth has resulted 
f the airplanes that were in unusual stability and a record backlog of nearly a quarter billion dol- 
Remember that the problem lars, well over half in comn il contracts. 
get a modern design that was Sound management is not a happenstance at Rohr. The company long 
militarily satisfactory, equal to anything ago embarked on a series of programs to develop and encourage manage- 
ment skills among its people. Newest technique is mobile training units, 
illustrated below ...a method pioneered by Rohr. 


lan 


TT 
t 
It i Imost possible to reconstruc 


invbody else could get into the air, and 
it the time, of advanced enough 
lesign ve the industry some reall Progressive management, product diversification, expanding facilities, dis- 
modern technologies Politically, the tinguished associates, fine |! » conditions... these are among the many 
lecision had to satisfy most of NATO reasons that Rohr is the company known by the people it keeps! 


" 


Under these conditions, would vou . . ° a 
“Kolw imviles WQUVURS from men who can contribute to the 


buy from a neutral country, or from a ‘ 
ountry whose aircraft industrv was company’s leadership in the space industry. Write to Mr. J. L. Hobel, 
Industrial Relations Manager, Rohr Aircraft Corporation, PO. Box 878-G, 


roing to compete with your own di 
oA Chula Vista, C: 

q ula Vista, California 
rectly? Would you want to strengthen , . 


in engine company that would be sell 
ing against your own manufacturers at 
me future date? Would you buy an 
iirplane that no other service had 
bought? Would you buy a design study? 

Or would vou buy an airplane that 
had been ordered in quantity, that was 
faster and higher officially than any 
ther airplane, and that would give your 
industry a flying start along the tough 
competitive tr iil it would have to blaze? 

Che Germans answered those ques 


WORLD'S LARGEST 
PRODUCER OF 
COMPONENTS FOR FLIGHT 


tions in their own way Chula Vista & Riverside, Calif. 
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SEARING HEAT, FRIGID COLD TORTURE MISSILE BEARINGS 


When a rocket fires, each component 
must be right, work right, the first 
time—and operating conditions are 
extreme! For example, liquid oxygen 
sends bearing temperatures plunging 
to hundreds of degrees below zero... 
while engine heat roasts bearings at a 
near-thousand degrees. Elsewhere, in- 
credibly precise systems move surely 
on bearings with millionths-of-an-inch 
tolerances. In these critical applications 
you'll find Bower Roller Bearings! 


On the ground, Bower Roller Bearings 
keep trucks, equipment and gantries 
rolling under the heavy loads essential 
to the missile’s launching. 


Bower, a major supplier of bearings 
for missiles and aircraft, also serves 
many other industries—-automotive, 
construction machinery, machine tool 
and farm equipment, to name a few. 
You'll find bearings for most every 
field in Bower’s full line of tapered, 
cylindrical and journal roller bearings. 


BOWER ROLLER BEARINGS 


Bower Roller Bearing Division + Federal-Mogu!-Bower Bearings, 
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Japan’s Aviation Industry Gains Strength 


By Sol Sanders that assembly won't begin unti 

Tokyo—Revitalization of Japan’s aviation industry has begun and ther 
indications that 1960 and 1961—while years of modest manufacturing activit oir 
may clear the way for the long awaited reconstruction of what was once on fe cee 


of the world’s major aviation centers. 


Japan has taken four concrete steps leading to new aircraft, missile and 


research programs: 
¢ Choice of Japan’s new fighter, a pro 
n that had hung over the country 
1 half years. Japan 
00 Lockheed F-104 fight 
in the next five vears 
United States is pledged to pay 
75 million or 28% of the total cost of 
fighters—$268,900,000, 


} 
» 
ilmost two and 

| 

will build 


for its air force 


producing the 
including 
¢ Small budget for space research has 
been included in the new budget for 
Fiscal 1960 beginning in April. Min- 
ister Yasuhiro Nakasone of the Tech- 
nology and Research Agency has asked 
for $34 million to be used in a pro- 
gram which will mesh with the U.S 
National Acronautics and Space Ad- 
ministration 
¢ Japan's long-awaited turboprop trans- 
port project has finally received govern 
endorsement with a $2-million 
ubsidy. The project is a modest one— 
ding to some critics it is too mod- 
t-—which aims at building a new work- 
aircraft (the YS 11) for Asian and 
African carners 
¢ Program of missile equipping of 
Japan's Self-Defense Forces has been 
laid out which envisions weapons for 
ill branches of the country’s armed 
forces by 1965, and includes plans for 
Japanese-smade weapons. A basis was 
laid for the program with the delivery 
in late November of Sidewinders for 
Japan’s North American F-86D and 
-86F fighters 
Decision on the next Japanese fighter 
lane to be put into production was one 
f the hottest political issues of 1959. 
In the spring of 1959—after a period of 
Japanese manufac- 
iid had already delayed their 
hover from the F-86s to the new 
1 Defense Agency decision was 
for the Grumman F11F-If Super 
released a 


spare . 


ment 


norse 


ision which 


The announcement 


rm of 
harges. Socialist members of the Diet 


ibuse, charges, and counter- 


parliament) charged the had 
not been made on technical grounds 
uit by peddling of “influence.” Fur- 
thermore, the Socialists charged the 
juestion of a fighter in a world domi- 
nated by missile warfare was moot. 

In June, Prime Minister Nobusuke 
Kishi withdrew the decision and an 
nounced that a civilian council of ex 
perts would be chosen to help the De 
fense Agency reach a new decision. On 


decision 
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1961. 
Ichikawajima Jet Engine Plant, Ishi 
Heavy Ltd., ha 
Japan $ frst postwar all 
gine production. Last year 
if built three J3 
Defens 
trainer 
If thes 


vajima Industries, 


IKACTI 


nrst time, 
delivered to the 


powce! Japan 


undergoing 


wiih | 
iM "Le Pet . ee 2 tests prove satisfactor Ishikawajim 
eee pes for further orders for powerplants 
1 TIFIs There has, 
mn no government appropriation for 


nr + 
project 


nowe 


Meanwhile, the F-86 program i 
wing to a Mitsubishi has 
id out production of the remaining 
S6s until the end of this vear. By 
Mitsubishi had assembled 257 
1956 with another 43 to 
before the program for building 300 
the end of Fiscal 1960 is completed 
Kawasaki completed its Lockheed T-33 
roduction last March (210 planes) and 
vill now turn to a Lockheed P2V pro- 
~ hb ram (42 planes in the next five years 
has not er ntrovet Fup Heavy 
Navy com! irms of G ice the Fup 
taka Chihava, excited considera nm a program 
with “An Open Lett lanes but which the 


in late Nove vhittled 
charged Genda had leste} udget recently presented the Diet 
Whatever the last word in the Diet, 
t \ the three major aircraft manufacturers 
face the prospect of decreased activity 
luring 1960 and perhaps early 1961 
ntil the Lockheed program—with its 
ibcontracts—gets under way Many 
ff the industry spokesmen are bitter 
that this delay is largely the result of 
political maneuvering at the highest 
industry's recover 
a solid proposition 


{ lose. 


| oruar 


hghters since 


\ge nN 
| Industries, Inc., will pro- 
iF 3 trainer—onginally 
would total 60 
Finance Ministry 


aircraft in the 


which 


ment 


cral Genda down to 20 


basic issue of whether Japan 


ilone by 


should 


defensive w 
Arthur” « 
abandoned manned aircraft for 
But the decision is definit 
Heavy Industries, Re 
Ltd., will be prime contract 
Kawasaki Aircraft Co., 
Both companies have pledged 
as swifth possible to get t levels and that the 


But early es looked like 


pons 
onstitution 
subishi 


subs 


inte production which 
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AIRBORNE SPECIAL ACTUATOR 


POWERS 77 TRIM SYSTEM 





At right, a detail drawing of 
Boeing 707 horizontal sta- 
bilizer trim system. Airborne 
R-1604M5 ROTORAC actu 
ator drives the screw jack, 
except when ship is on 
autopilot. Design duty cycie 
5 min. on, 5 min. off at 820 
in.-ib. max. load, reversing 
every 4 sec. Weight of actu 
ator—39.5 ib. Overall length 
—16in 


Because of its function—operation 
of a primary flight control on 
Boeing's 707 — this Airborne 
ROTORAC large special actuator 
must provide the utmost reliabil- 
ity under almost continuous off- 
on-reverse type operation. And 
its response must be quick, even 
though maximum torque and 
acceleration are limited by spec- 
ification — to avoid inadvertent 
structural overloads. 

To control torque, Airborne de- 
veloped a special friction clutch 
which limits output to 1500 in.- 
lb. maximum and yet will transmit 
1209 in.-lb. under any condition 
Controlled accelerations were 
achieved by balancing the inertia 
characteristics of all rotating parts 





BALL SCREW JACK ASSEMBLY 


AIRBORNE 604005 
ROTORAC ACTUATOR 


and of the external load against 
the carefully tailored perform- 
ances of the motor and servo 
clutches. Result: smooth acceler- 
ation from 0 to 180 rpm in 0.4 
second and shock-free reversal in 
0.1 second, both at full load. 

Airborne offers you engineering 
of this caliber to meet needs for 
almost any special rotary or linear 
electromechanical actuator—large 
or small. And where requirements 
are not unique, we provide a line 
of modular-type actuators, devel- 
oped by Airborne to simplify de- 
sign and specification. Just give 
us the facts on your application 
and we will be happy to make a 
proposal. Contact any of our offi- 
ces for further information. 


Se UB OR WER) 


Engineered Equipment for Aircraft and Industry 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY « Offices in Los Angeles and Dallas 
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Japan’s Air Industry 
Capital assets ~ eee es $86,000,000 
er cecaceccese Ge 
Profit 850,000 
otal postwar investment 47,000,000 
Employes 

direct 7.702 
indirect 8.705 
Manufacturing companies 

Mitsubishi Heavy Industries, Reor 

gmized, Ltd. (Shin Mitsubishi) 

Kawasaki Aircraft Co. 

Fuji Heavy Industries Co., Ltd. 
Maintenance companies 
Components manufacturers 14 











in 1956-58 has taken such a setback 
Some aid may come from a helicopter 
construction program Mitsubishi is 
ilready assembling the Sikorsky S-55, 
has produced cight since the program 
began in 1958, and will make another 
11 this vear and next year for a total 
of 30. Kawasaki is making the Bell 
+7G-2, has completed 22 for the de 
fense agency, exported one to Civil Au 
lransport of Taiwan (Formosa), and 
two more have gone to Japanese domes 
tic private users. It will build another 
24 during Fiscal 1960 beginning in 
April of which only two will go to the 
defense agency and the rest to Jap 


nese pry ite onsumcrs 


Helicopter Choice 
A dispute is building up over the 
duction of a heavier helicopter, 4 
diy because each of the three di 
f the defense agenc ck 
mn xlel The choice Cell 
iround Vertol 107 and th 
| or 8-62. No firn 
» fixed, and there 
en into the 1960 udge 
ision is promised in June 
ction can start in Fiscal 
m the heli opt q 
restige the defense for 
last fall's P'yphoon \ 
used bi Japan 
force tathoned 
Some Soci 
viously bitterly oppo 
Japan ¢ rearmamecti 


now suggested 


io ae) 


ister units through 


Naka one, a polit 
Research and Development 
, last year organized a Prepara 
ommittee for Promotion of Space 
ind Technology and the organization 
isked for $3.4 million in the 1960 
budget The Finance Ministry, all 
powerful ministry of the government, 
wiped out the total sum but Nakason 
was able to persuade Prime Minister 
Kishi to give the Agency something 
from the prime ministry's “pocket 
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The wing 
is free 


to do its job 


because... 





o , , 

the en ines Here is the aircraft design of the future— 
with its clean, uncluttered wing and rear- 

mounted engines. Among its many ad- 


‘“ 3 vantages 
are in e Wing has higher lift and lower drag 
assuring superior airfield performance 
: sp. : and better high mach characteristics 
e Full span leading edge lift devices and 


a 
th e rl g ht 4 uninterrupted flaps 
; e No tanks or fuel lines in turbine dis 


areas 
e Better performance margins and unique 
payload range capabilities 


place e Greatly reduced cabin noise —through- 


out 

eNo handling proble ms in critical 
engine out situations 

e High-set engines practically eliminate 
debris intake risk 

e Simpler maintenance from better sys- 


tems access 
e Reduced engine mounting structural 
difficulties 

With all these—and many other 
advantages, rear-mounted engines repre 
sent a momentous step forward in jet 
age design 

For complete data, contact Christopher 
Clarkson, U.S. representative. Vickers 
Armstrongs Ltd., 10 Rockefeller Plaza, 
New York 20, N. Y. 


Vickers-Armstrongs (Aircraft) Lid., Weybridge, England » Member Company of the Vickers Group 
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money.” The total to be spent will be 
just under $1 million—enough to put 
1 space program on a planned basis for 
the first time. 
lhe Agency plans to create a Space 
Science Technology Council for the 
dispatch of survey missions to the U.S., 
Britain and other countries. It will 
seck aid for the Japanese meteorological 
rocket program, space medicine and 
physics The Education Ministry 
plans to continue its sponsorship of the 
rocket program of Tokyo University 
headed by Prof. Hideo Itokawa. And 
the Postal Services Ministry is planning 
‘tart a project on world-wide rela\ 
if television signals through man-madc 
satellites 
lhe rocket project, started under the 
International Geophysical Year pro- 
gram in 1958, will attempt this year 
to launch a two-stage solid propellant 
«ket to 125 mi. for altitude cosmic 
search. Meanwhile, International 
ket Symposium, scheduled for Mav 
will have leading scientists from 
S.. Russia and Western Europ 


YS 11 Transport 
The semi-government Nippon 
ift Manufacturing Co. hopes to begin 
nanufacture of its turboprop YS 11 
ransport before the end of the 
In addition to a $2 million government 
dy written into the budget, $1.5 
n will be available in pi 
g. Negotiations will get 
hortly for the purchase of f 
from Rolls-Rovec 
Ihe present program calls for th 
ianufacture of machine tools in Mar 
th actual component parts manufa 
to begin in October Assem! 
uld start, according to the schedule, 
March, 1961, with the first test 
flights of prototypes in the fall 


ng 


ir 


p cngines 


The transport is a joint effort of six 
mpanies. Mitsubishi Heavy Indu 

Reorganized, Ltd., will build the 
quipment and wing joint 
issembly. Kawasaki will build — the 
vings. Fuji Heavy Industries will make 
the iil assemblies Shin-Meiwa_ In 
lustr ind Japan Aircraft will under 
take some subassemblies, and Showa 
Aircraft will make the tools 


| 
rusclage, 


Transport Cost 

he aircraft is expected to cost about 
$1 million each. It will have a takeoff 
listance of 3,250 ft. and a cruising 
peed of 249 kt. with a full load of 
passengers. It will not be pressurized 

lhe plane’s design team includes Jiro 
Horikoshi, designer of the World Wat 
Il Zero fighter, and Prof. Hidemasa 
Kimura 

I'he YS 11 is a modest product in 
the days of faster jets and turboprops 
But the company believes there is a 
market for this short-haul plane in the 
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NEW 


from Propellex 


e 


CUSTOM or STANDARD DESIGN 


PROPELLANT & EXPLOSIVE 
ACTUATED DEVICES 


Rely on one complete source for 


Ballistic Actuators, Rocket Motors, Gas 
Generators, Solid Propellants, Explosive 
Bolts, Destructor Systems, Nitrated Or- 
ganic Chemicals, Explosive Metal Forming. 


FOR FURTHER 
INFORMATION —WRITE 











OU 


—_PROPELLEX »—— 


CHEMICAL DIVISION 


Chromalloy Corporation, P.O. Box 187, Edwardsville, Ill. 





ber 313 on Reader-Service Cord 


NEW 
GENISCO 
MINIATURE 
ACCELEROMETER 


The new Model GMA 
Accelerometer is a fluid 
damped. potentiometer 

output instrument, 
particularly suited for flight 
and fire control and 
telemetering applications. 
Now in production. 


Send for comr 
to the Instru 


Brief Specifications 
Range: +0.5¢ to 


gs 
Natural Frequency: 
12 cps to 75 cps 
Linearity: + 1% of 
full scale 
Damping : Nominally 0.7 
of critical at 75°F 
Temperature : Operates to 
specifications between 
20°F and +185°F 
Vibration: 10 g's, 
10-20,000 cps, any axis 


Shock: 50 g's for 7 ms, 


any axis 


MODEL GMA 


ecificat ( : bd 
nt Division: eTr11sCO 
INCORPORATEDO 


2233 Federal Avenue, Los Angeles 64, California 
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Appointment: 


Countermeasures 


SANTA BARBARA is Raytheon’s California operation, and is devoted 
to the Engineering, Marketing, and Production of active and passive ECM 
and ECCM equipment for aircraft, missiles, and satellites; infrared systems 
and devices; guidance, mapping, and fire control components. 


Countermeasures appointments range from junior to department manager 
levels. Technical areas are: advanced systems design, microwave components 
design and application, circuit theory applying backward wave oscillators and 
traveling wave tubes. Infrared appointments open in reconnaissance and com- 
munications systems, circuitry and filter theory, components and servo systems. 


Location is excellent. The city of Santa Barbara is a quiet community of 
56,000. It has no smog, no million-car traffic. Nearby mountains and offshore 
islands keep mean temperature 57° — 70° all year. A Spanish setting plays host 


to theatres, museums, universities and a growing electronics center. 


For information on programs coincident with their professional 
interests, engineers and scientists may write: Mr. Donald H. Sweet, 
Manager, Management & Professional Recruiting, Raytheon Com- 
pany, 624 X Worcester Road, Framingham, Massachusetts. 


SANTA BARBARA OPERATION 
EQUIPMENT DIVISION 


EXCELLENCE 
IN ELECTRONICS 





@ JAPAN 


underdeveloped regions of South Asia 
and Africa. There has been, however, 
i notable absence of interest on the 
part of Japan Air Lines, chief Japanese 
domestic carrier and the international 
Japanese flag carne: 

No problem in Japanses politics i 
o touchy as the rearmament question 
Che Socialist Party opposes all rearma 
ment and has fought the Liberal-Demo 
ratic government on every question 

several political develop 
ments have changed the atmosphere 
The Socialist Party has split into two 
groups, the Socialist Party and a new 
Democratic Socialist Party. The latter 
takes the position that Japan must have 
1 defense establishment so long as the 
ountry faces the menace of the Pck 


However 


ing-Moscow alliance 

g 
The Self-Defense Agency has long 
ognized the necessity of equipping 


Last Novem 


irived in 


ts forces with missiles 
ber the first Sidewinders 
Japan and, contrary to expectation, 
little of the usual highly in 


flammatory protest demonstrations from 
ind the left-wing union 

1 dispute brewing in the 

purchase of 42 Convair 

for the Sea Self-Defense 

AW Feb. 15 p. 35 The mi 
1] ht for delivery in 196] 
left over from the Self De 
1959 budget. The Social 


ibe Dou 


, 
4 


g to making an issue out 
of these funds. The defensé 
nts the United States t pay 
st of a vessel to be launched 
lartars 


1 plan to equip all 


which would carry thé 
gency has 
of its 
But there is general recogni 
will depend on the U.S 
Mutual Security Assistance Program 
It is believed Prime Minister Kishi 
talked over this problem when he vis 
ited Washington early this vear for the 
S.-Japan security 


forces with missiles 


tion that thi 


igning of a revised | 
penn 

Ihe Agency has asked the Diet in 
the budget for 1960 to appropriate 
money to send a first echelon of troops 
to the U.S. for training in the use of 
Nike Ajax missiles. The Agency hopes 
entually to acquire Hawk and Bomar 
missiles. It has its own anti-tank, wir 
guided, solid-propellant missile in the 
research and development stage 

\ powerful mission of Japanese ait 
raft manufacturers and Ministry of 
International Trade and Industry off 
ials is visiting the U.S. to investigate 
the possibilities of missile assembly and 
production in Japan The 
headed by Yoshinaga Seiki, president 
of Mitsubishi Electne Mfg. Co., West 
inghouse licensee and one of the most 
powerful heavy and light electrical 
manufacturers in Japan, is likely to de 
termine the final outcome of the pres 
ent missile programing. 


mission, 
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Now you can record test 
get accuracies equal to or 
up and move a multi-cl 


you would any other iter 


Instead of 1.000 Ib. « 

with recorders 10 times 
In the field, you get lab 
environments. PI fits ma 


man can carry a rugged PI 


How did PI put precisior 
ized electronics with uniq 
use standard tapes and he 


recording practices and 


KEY SPECIFICATIONS 


FM SYSTEM: Frequency res; 
1.5 total harmonic distort 


DIRECT SYSTEM: Response 

POWER: 115 vac, 48-62 cps or 
FLUTTER: Less than 0.1 rr 
PS-207 shown contains electr 


After you note these ke 
representative to arrang¢ 


; 


he is, please write direct 


PRECISION | 


1011 COMMERCIAL STREET 


Circle Number 


Carry a 


recorder 
anywhere 


n-the-spot. In both lab and field you 
r than big, rack mounted units. Just pick 

ip to 14) PI recorder/reproducer as 

t equipment. 

equiring 1000 watts, you're working 
er and lighter, using 250 watts or less 


ry performance under the most difficult 
ices where 19-inch racks won't go. One 
order to virtually any test site. 

small package? By combining transistor- 
tacked reel tape magazines. PI recorders 
ure compatible in every way with standard 


ecording equipment. 


je! PS-207 Series unit) 


2 db 0-10 kc, S/N ratio 43 db, better than 
$s than 2% drift 40° to 120°F., linearity 1% 


100,000 cps 


10 cps or .5% peak-to-peak at 30 ips. 
r 7 record/reproduce channels 


cS, may we suggest you call your PI 
emonstration? If you are uncertain who 


iress I Jept. O5-3. 


sion Is Portable 


NSTRUMENT COMPANY 


* SAN CARLOS, CALIFORNIA ¢ PHONE: LYTELL 1-444] 
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In New Departure’s full-time noise analysis 
program, a unique sound booth and special 
electronic sound level equipment are used to 
pinpoint and evaluate electric motor noise. 
Inside the booth, a condenser microphone picks 
up air-borne noise from the running motor. 
Outside, the signal is electronically registered 
and recorded. 

By changing one variable at a time, such as 
bearing or mounting design, or lubricant, N/D 
engineers are able to select the proper com- 


N/D sound booth for analysis of electric motor 
noise, mounted on springs ond constructed 
with non-porelle! walls, assures manufecturers 
co scientific solution to electric moter none 
problems. Motors ore tested with special 
electronic sound evol quip 








How “&p Minimizes Electric Moror Noise / 


bination that results in the quietest motor 
operation. That’s why you'll find New Depar- 
ture precision ball bearings specified for electric 
motors to be used in quality home appliances, 
instruments, fans, hand tools and other appli- 
cations ... for greater consumer sales appeal. 
If you have an electric motor noise problem, 
contact the N/D Sales Engineer in your area. 
For additional information call or write New 
Departure Division, General Motors Corpora- 
tion, Bristol, Connecticut. 


YA 


+. 


2 


me ESV Coe a TT Od 2 


BALL B&B ARINGS 
proved reliability you can build around 
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ITALY’S RED DEVILS TEAM IN F-84Fs 


@ ITALY 


Italy Seeks New Fighter for Air Force 


Italy, faced with the necessity of 
modernizing its fighter force to meet 
home defense requirements and 
NATO commitments, is comparing 
the Lockheed F-104G, Republic 
F-105 and Convair F-106 as the first 
step toward selecting a successor to 
more than 300 aging North Amerti- 
can F-86s and Republic F-54s on 
which the Italian Air Force is still de- 
pendent. 

Italian government representativ¢ 
have discussed the F-104 with repre 
entatives of West Germany, the Neth 
crlands and Belgium to learn of their 
experience in evaluation and selection 
of the Lockheed fighter 

The high cost of the Republic F-105 
may discourage the Italians from. pur 
chasing this fighter type; the cost t 
USAF for an F-105D is more than $; 
inilhon, although Republic is making 
in effort to bnng this down to about 
$2 milhon 

During the past year the Italian Au 
Force formed its first squadron of oper 
tional Fiat G.91 light strike fighter 
upplementing, but not replacing, Re 
suublic F-S4k fighter-bomber units 

The G.91, winner of NATO's light 
trike fighter ompctition, also has been 
dopted by West Germany, Greece and 
lurkey, but Italy is disappointed that 
quantity orders for the aircraft have 
failed to materialize 

The last of 25 G.Y1IR reconnaissance 
iircraft ordered by the Italian Air Force 
has been completed and component 
construction has begun for 50 G.91Rs 
ordered for the West German Air Force. 
Ihe G.91 mav be built in West Ger 
manv under license: if so, Dornier-Werk 
GmbH. is expected to be given respon 
sibility for final assembly and flight 
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FIAT G.91 STRIKE FIGHTERS 


PIAGGIO P.166 EXECUTIVE PLANE 
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vibration | shock / noise 


control for 
missile environments 


Operational missile environments and extremely accurate con- 
trol equipment demand advanced techniques in vibration/shock| 
noise control. Pioneered by Lord, these techniques are applied to 
mounting system projects on a great variety of equipment. 





were used to develop special elasto- 
ADVANCED TECHNIQUES } meric mounting system for 
magnetron on Bomarc. Surface-to-air environment of this Mach 2.5 
missile requires isotropic performance, excellent damping and high natural 
frequency (above 60 c.p.s.). Lightweight suspension isolates magne- 

tron from extreme disturbances including shock, high-frequency vibration, 
random excitations and sustained accelerations to 10G. 








are introducing extremely 
| SECOND GENERATION VEHICLES | sophisticated require- 
ments for shock and vibration protection. Utilizing experience gained on 
Atlas, Titan, Hawk, Jupiter, Talos and Bomarc, Lorpb is now 

developing high-performance mounting systems for such advanced proj- 





ects as Minuteman and Mercury. Selection of Lorp to custom design, 
test and manufacture mounting systems for these projects reflects Lorp’s 
outstanding capabilities for reliability protection. 





have been utilized on many successful 


| LORD CAPABILITIES | 


systems: center-of-gravity, rectilinear, focalized, high-returnability, 


projects involving all types of mounting 





active, integrated. Rigorous specifications have included protection against 
in-flight, storage and transport environments, broad temperature con- 
ditions from -—65° to + S0O0°F, “‘white noise’, 100G shock loads, broad 
frequency spectrums, 25G superimposed sustained accelerations, 


random excitations and rotational inputs. 


If your space age project requires reliability protection, utilize the 
) p £ | yp 

capabilities available at Lonp—specialists in vibration, shock, noise 
control. Contact the nearest Lorp Field Office or the Home 


Office, Erie, Pa. 


FIELD ENGINEERING OFFICES 


ATLANTA, GEORGIA - CEdar 7.9247 KANSAS CITY, MO. -WEstport 1.0138 
BOSTON, MASS. - HAncock 6.9135 t ANGELE AL. - HOliywood 4.7593 
CHICAGO. ILL Michigan 2-6 ) NEW YORK_ N.Y Ciecte 7.3926 

DALLAS, TEXAS - Riverside 1 - 3392 PHILADELPHIA, PA. - PEnnypecker 5.9559 
DAYTON, OH10 - BAidwin 4-0351 SAN FRANCISCO, CAL EXbrook 7.6280 
DETROIT, MICH. - Diamond 1.4340 WINTER PARK, FLA. . Midway 7. 95¢ 





“in Canada — Railway & Power Engineering Corporation Limited 


LORD MANUFACTURING COMPANY - ERIE, PA. 


Photo courtesy Boeing Airplane Co. 
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@ ITALY 


. > : ial OIT | 
test. Production of two-seat G.911 ar RE OO TE TRE apr 
wenn ke 


trainers also was begun in the past year 
it Fiat's Turin factory 

lhe first production models of Italy’s 
primary jet trainer, the Macchi 
\MB.326, are being used for flight test 
and initial pilot training, and the 
craft is well into production. 


a ae . 


ict 5, 
steedaita Ses Pe) oe 


Navy Airpower 

Italy will receive Grumman $2F-1 
inti-ssubmarine warfare aircraft under 
the U. S. Mutual Assistance Program 
Present plans call for three squadrons, 
each containing 12 of the twin-engin 
I rackers 

When they become operational the 
S2F-1ls will be under Italian navy staff 
ommand but will be flown and main 
tained by the air force 

Grumman is building S2F-1s for Italy 
ind the Netherlands under a $16,- 
200,000 contract from Bureau of Naval 
W ecapons 

\ small quantity of Sikorsky HSS-| 
inti-submarine warfare helicopters also 
will supplement the Italian  navy’s 
forces 

In the Italian helicopter field, 
\gusta is producing Bell 47] and 47G-2 
utility Arrccuane under a_ licensé Aerotec Disconnect Has 


which it has had with the U.S. helicop ae 
ter manufacturer since 1952. Agusta Positive Lock... 
probably will change its production 


lines this vear to build the new 47]-2 Integrated Communication Circuits 


and add the supercharged 47G-3 to th 


17G-2 line Exposure of the pilot to hypoxia 
under emergency conditions in com- 
mercial aircraft and during normal 
operations in military aircraft, makes 


European Sales 


Agusta’s sales territory covers conti 


ental kur ld mo than . 
saa Mi a b ¥- = - od 7 + "; a reliable source of oxygen manda- 


the Italian government and in 12 other tory. The Aerotec D-1640 disconnect 
ountries. It currently is putting two forms an = portant link in the sys- 
prototypes of a nine-place utility h tem, helping to insure a safe, un- 
ypter, patterned after the Bell YH-12, failing oxygen supply. Design fea- 
ugh type certification and has also tures include: Positive lock; inte- 
ped a small one- to two-place heli grated communications circuit with 
ypter which uses a_ Bell-devel 1x | self-indexing connection; shut-off 
or system valve to prevent oxygen leakage and 
The company also is working on possible fire hazard when separated. 


fiving crane project designed for a pay ; cea 
load of 8-12 tons. Mission require- The D-1640 is ideal for original 


nents were specified by a_ militar equipment and easily installed as a 
group comprising representatives from replacement for existing equipment. 
Italy, Germany and France. The Agusta Additional information about this 
flying crane proposal would be powered disconnect or other Aerotec aircraft 
by three General Electric 155 turbine equipment can be obtained by 
engin contacting: 

\gusta’s total employment is approx: 
nately 1,600. The company also manu 
factures motor vehicles, from trucks to 
small scooters 


Acronautica Sicula S.A. will pro AEROTEC INOUSTRIES, INC. 


© > 
duce Doman LZ-5 he hie opt rs at Pa AIRCRAFT EQUIPMENT DIVISION, DEPT. W, GREENWICH, CONN 
lermo ] he first 10 LZ-5s will be oper- { CANADIAN A T. C. CHOWN LIMITED, MONTREAL & TORONTO 


] . . i 
ited by Sicilian Airlines in scheduled DISCONNECTS « PRESSURE SWITCHES + LEVEL SWITCHES + NUCLEAR COMPONENTS 
ps assciig ge I scTvice and for charter as- VALVES: REGULA W-INDICATING, VENT, SOLENOID AND MOTOR-ACTUATED 


signments. An additional 20 LZ-5s will 
be built for the U.S. market 

Fiat's cold-jet helicopter, the 7002, 
is expected to begin flight test this 
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STRUCTURES 


The structures engineer—capable of advanced theoretical 
thinking in stress, structural dynamics or structural 
design—will find rewarding opportunities awaiting him at 
Boeing-Wichita. His assignments will make him a part 

of a new long-range program aimed to create air transportation 
vehicles and systems capable of V/STOL, subsonic, 
supersonic and hypersonic performance in air and space 
environments. At Boeing-Wichita his academic training—BS 
MS or Ph.D.—will be greatly broadened with demonstrably 
productive experience. If your qualifications 

are matched to this challenge, contact Melvin Vobach, 
Boeing Airplane Company, Wichita 1, Kansas, Dept. AWC. 


SSOEMM Le WICHITA 
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spring. Static and dynamic tests are aircraft missile squadrons have finished 
largely completed. Powerplant is a Fiat training at the U.S. Army Guided Mis- 
gas generator unit developing about 530 — sile School at Ft. Bliss, ‘| nd are 
shp. for takeoff, and delivering about deployed in northern Ital 

7.5 Ib./sec. of air to the cold jets at Construction is being completed on 
the blade tips. Italian launching sites for ter in 
‘ < termediate range ballistic n ind 
Licensing Agreements training of Jupiter squad: is well 

Hamilton Standard Division of along 

United Aircraft Corp. recently com- Deployment of IRBM the Ital 
pleted negotiations to purchase half ian peninsula has mov from the 
interest in Microtecnica, Inc., of Turin, planning stage to an actuality id train- 
producer of navigation instruments, ing and construction is itly in 
optical and mechanical testing imstru- progress 

mentation, servomechanisms and syn , ‘ 
chromechanisms. Microtecnica’ will Collaboration Discussed 
manufacture individual items of jet The Italian National R« Coun- 
equipment under license from Hamil-_ cil’s seven-man Commission for Spac 


ton Standard. Research has discussed with National FREE THINKING 


Lockheed Aircraft International ac- Acronautics and Space Administration 


quired a large stock interest in Acro- the possibility of collaborat tween ENGINEERS AND 
nautica Macchi of Varese and made an _ Italian and U. S. scientist pace 
agreement to license production of research The commissi been 
Lockheed’s Model 60 high-wing light given responsibility for a rating SCIENTISTS 
utility aircraft (AW Nov. 23, p 33 talv’s space research work. | om 

First Model 60s are expected to come mission is headed by Luigi B Uni By stressing basic research, the 
off Macchi’s production line by late versity of Rome professor of , 
summMct construction 


Missile Division has made tech- 
Informal cooperative agreements have Italy's Red Devils I nological contributions which 
existed between Lockheed and Macchi _ batic team won acclaim for it iol have accelerated the pace of 
i 57 t ali: ympan\ fiving in F-S4Fs the Wor : 
nee | ind the Italian compar gi F-54Fs at the projects throughout the entire 
overhauls and manufactures spare parts of Flight at Las Vegas, N 
for Lockheed ‘T-33 trainers Ihe team was asked to « 
Italy also is making progress toward for a month so it cou gaged in the development and 


missile and space industry. En- 


completion of operational missile bases bases, giving demonstrat pre- production of advanced missile 


Nike Ajax and Nike Hercules anti- cision formation flying j 
and weapon systems for the Air 


Force, our assigned role includes 


N EW vale active participation in the devel- 
M I N IATU RE “ opment of earth satellites and 
space vehicle systems through 

AGASTAT’ our Aero-Space Laboratories. 
time delay relay ; To the scientist and engineer 


seeking opportunities afforded 
os , by the space age now beginning, 
for missile, aircraft and we ° in 


d gt the Division offers opportunity 
electronic applications PP 


for advanced study in improved 


INSTANTANEOUS RECYCLING... methods of propulsion, trajec- 
reset time—less than .020 seconds tory analyses, space environment 
UNAFFECTED BY VOLTAGE VARIATIONS . . . time delay remains end enctesials cel teeta 
constant from 18 to 30 volts DC 

ADJUSTABLE . . . time delays from .030 to 120 seconds 
CHOICE OF OPERATION... for either energizing or de-energizing and space projects. 
SMALL .. . height—4%%"". . . width—-1","". . . depth—14” Write: 

LIGHT . . . maximum weight—15 ounces saa 
MEETS ENVIRONMENTAL REQUIREMENTS OF MiIL-E-5272A D.C. Workman 

This new AGASTAT time delay relay is an externally adjust- Employment Services 
able, double-pole, double-throw unit. It incorporates the b asic 12214 Lakewood Blvd. 
AGASTAT timing principle, proved by a half-century of reliable 
operation on automatic aids to navigation, in a space-saving 
miniature unit built to withstand the rugged environmental 
conditions of missile and aircraft applications. 


For specific information on the new AGASTAT relay for MISSILE A\ 4 
your application, write to Dept. A30-335 AS a\ 
DIVISION 4N 


mm ELASTIC STOP NUT CORPORATION OF AMERICA piicetts sainetinedl Taiadban tik 


1027 Newark Avenve, Elizabeth, New Jersey 
Pioneers in pneumatic timing 
Circle Number 325 on Reader-Service Card 
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with the most advanced missile 





Downey, California 




















This typical Fafnir jet 
engine bearing is fabr 
cated of specially proc 
essed alloy steels, the 
cleanest available. It is 
an angular contact type 
bearing with intricate 
split inner ring. All com 
ponents are precisely 
fitted. Balis and race 
ways are precision-fin 
ished to millionths of 
an ioch 





From teft, Pratt and Whitney Aircraft’s J-57, J-52, J7-12, and 1-75, jet engines 


Fafnir main rotor bearings help carry the load 
in these Pratt & Whitney Aircraft jet engines! 


In a jet engine, the only parts that 

“anchor” the massive main rotor are the 

bearings on which the rotor shaft rides 

Fafnir is a major supplier of the main 

rotor thrust bearings that handle this 

critical assignment in Pratt & Whitney 
rcraft jet engines 


Few applications put such a premium 
on unfailing performance ... and few 
involve such operational extremes, The 
bearing has to support thousands of 
pounds of thrust load from the rotating 
parts of the engine, in addition to ex- 
tremely heavy radial loads under maneu 
ver conditions, They must not only carry 
these loads but also maintain precise posi 
tioning of the rotating parts at 10,000 to 
15,000 R.P.M. speeds 
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To insure the reliability necessary in 
this service, Fafnir and Pratt & Whitney 
Aircraft joined engineering talents to de 
sign the rotors for each rotor application 
The bearings are practically flawless in 
every detail of materials and workman 
hip. The capabilities that produce these 
“bearing masterpieces” are also available 
to you. You can rely on Fafnir to meet 
your most exacting jet engine, accessory, 
or control bearing needs. Write The Fafnir 
Bearing Company, New Britain, Conn 


FAFNIR @ 


BALL BEARINGS 
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@® NEWS OF THE WEEK 


NASA Creates Life Sciences Division 


niques is, at present, seriously limited 


Vigorous program planned by fifth major office, 
: ‘ . Pits It is necessary to create a number of 
which will handle biology, medicine, psychology. career opportunities in these fields on a 


By Ewert Clark 


Washington—National Acronautics and Space A« 
created a fifth major headquarters division to handl 


ind psychology and prepared to build toward a vigorous, wide-rat 


Iministratio 


space DI 


life sciences program. Director of the new Office of Life Science 


I. Randt 
Creation of the office, predicted by 


AviATION Weex last Ja 


ulted from a survey of national life science capabili 


scven-man committee headed by Dr 


ience laboratory at the National Institute 


Ih mmittee found the U.S 
king in space life sciences capa 
n spite of the “excellent quality 
nt military and industrial bi 
programs, and said the number 
: ; ' } } 
gical, medical and psychologica 
ntists qualified for and interested in 


irch “is, at present, serious] 


NASA will rely heavil 
ting military acromedical facil 
n contracting with industr 
itn It is not expected t 
nnex any cxisting facilitie i 
. 


» the propulsion field when 


Army's missile development 


Intramural Program 
[le Kety committee report urged 
t NASA begin iunmediately to build 
trong intramural life sciences pro 
ind, at the same time, plan to 
t ind support a strong extt 


program through research con 


rants and extensive training pr 


recommended that NASA 
irge main research facilitv, t 
ted in Bethesda, Md., near the 
na Institute of Health. vr at 
nbelt, Md., near NASA's Goddard 
hight Center and Department of 

iltur Research Laboratories 
NASA Administrator T. Keith Glen 
n is expected to accept most, if not 
f the major Kety recommenda 
tions. No facilities are expected to be 
ilt until after the Fiscal 1962 budget 

into effect in Julv of next 

\lthough the committee did not con 
ude: its survey until after NASA's 
Visca} 1961 budget had been formu 


the agency does not now cx 


} 


rect 


1 
isk for a supplemental ppropriation 
support the life sciences program 
Observations made by the committe 

ncluded 
e “The present research effort in th 
ife sciences) field within NASA ap 


cars to be concentrated upon a singl 
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; 
Wa 


tics made 


Sevmour S. Ketv, chief of 
of Mental Health 


of sews 
“The remainder i 


itl i | f I 
e “The numbe 


mie 
Tt 


*r ot competent 


long-term, full-time basis and to increase 
the number of laboratories and facilities 
in which post-graduate training for such 
careers may be accomplished. 


Satellite Needs 


\ satellite and probe program in 
which “a significant number of pay- 
loads would be dedicated primarily to 
biomedical purposes,” should be “‘initi- 
ited shortly and projected indefinitely,” 
the committee said 

“These should be engineered from 
their inception with biological purposes 
in mind as opposed to the present op- 
portunistic ‘space available’—‘non-inter- 
ference’ provision.” 

Ihe committee said NASA “has so 
far concentrated almost entirely on the 
physical and engineering aspects of 
flight problems;” has the responsibility, 
but not the authority, in dealing with 
the services on NASA’s Mercury pro- 
gram, and is using military facilities 
that appear to be in excess of military 
needs but mav not alwavs be. 

Ihe services have just completed 
urvevs of their own in which the 
matched current and future bioastro- 
nautics requirements against existing 
facilities 

Dr. Randt is the onlv officer named 
to the new division thus far. The Ket 
group, formally known as the Biosci 
ence Advisory Committee, recom 
mended that there be assistant director 
for basic biology, applied medicine and 
biology, medical and behavioral sciences 
ind the extramural program. 

Randt, 43, served as the committee’s 
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hnical personnel now employed by Space Tech- 
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ximately 500 technical employes, the bulk of 
versonnel to fill out the corporation’s technical 


retain its management functions in the Atlas, 
systems, with the Air Force corporation taking 
STL also will continue as a profit-making corpora- 
ntracts that fall within its field. 
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1 demands that STL be converted into a non-profit 











THE NEW AGE OF COMMUNICATION 


HOW TO BRING SPACE 
DOWN TO EARTH 


Fixed in “motionless” equatorial orbit 22,000 miles from 


earth, communications satellites like these will yie d the 
rst down-to-earth results from space 
When lifted into orbit, they will have profound effects 
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executive secretary and wrote its report. 
He joined NASA last July, a month 
before the committee was formed, as 
scientist for space medical research. He 
was graduated from Colgate University 
and earned his medical degree from 
Western Reserve University in 1943 
His training is in internal medicine, 
military psychiatry and neurology 
Randt joned Western Reserve's medical 
faculty in 1950 and became associate 
sor Of neurology there in 1952 
named director of the 
University 


prot 
In 1956, he was 
neurology division at the 

Hospitals of Cleveland, Ohio. His cur 
NASA said, has been 


sensory deprivation, 


rent research, 
concentrated in 


particularly in the areas of v 
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NASA take leadership in for 
a national life i 
the services to the 
sible, the 
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bility for research peculi 
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oriented life sciences through post- 
graduate fellowships, training grants to 
institutions and short-term visiting 
scientist appointments to be integrated 
with other NASA efforts in this area.” 
© Place special emphasis on “the fre« 
exchange of scientific findings, informa- 
tion and criticism among all the sci 
entists.”’ 

e Exercise security regulations “with 
great caution” and limit them to “mat 
ters in which national security is clearly 
involved.” 

e Consider life sciences’ facilities to be 
“a public trust in implementing na- 
tional and international cooperative 
efforts.” 


Business Leaders Warn of Soviet Threat 


By Ford Eastman 


Washington—l our leading American 
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headed by Sen. Henry M. Jackson 
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@ Robert A. Lovett, former Defense 
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Broth Harriman & Company, New 
York investment bankers, and chan 
in of the executive committee of 
Union Pacific Railroad Co. 
¢ Robert C. Sprague, chairman of the 
Sprague Electric Co., who 
lire Gaither Committee 
vhen that group re ported to the White 
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ittle of today in order to 
tomorrow.” 
he former Defense Secretary added 
that the U.S. can do whatever must be 
lone in order to survive and meet ani 
form of political or economic compe 
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Saturn Bidders 


Washington—Fleven 
mitted bids last week for devel 
the S-IV stage for the Saturn 
hicle. National 


Administration is expected t 


compa 


Aeronautics 


winner before Apr. 1. 

This stage will be 
200,000-Ib. thrust Pratt & W 
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e “Authority of the individual execu- 
must be restored . . . Committees 
cannot effectively replace the decision- 
making power of the individual who 
takes the oath of office 

e Civilian and military executives should 
stick to the fields in which thev have 
special training and aptitudes 

e “Split papers” from the Joint Chiefs 
of Staff should not be regarded as in- 
herently objectionable It is vitally 
important to the Defense Secretary to 
know the alternatives or obstacles to a 
proposed program to aid him in reach- 


tive 


ing a decision 

e New cabinet post should be created 
to handle foreign affairs and relieve the 
Secretarv of State of the burden of at- 
tending meetings and conducting nego- 
This would permit the Secre- 
time to national 


tiations 
tarv to devote more 
policy problems 

e State and Defense departments 
should participate fully in the initial 
establishment of budgetarv guidelines 
for national security programs to de- 
termine what is necessary, whether it 
is feasible from the viewpoint of pro- 
duction and resources and whether it is 
socially or politically acceptable to the 
ilso cited the importance 
goals determined 
basis of national 
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people. He 
of having budgetary 
it the outset on the 
need rather than bv officials 
Budget Bureau 

Dr. Baxter said that Russia, br 
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spend- 
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pressive improvements in their Soviet 
ind technology, confronts the 
“most serious challenge in 
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from the Caribbean to outer 


with a 
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He warned that the U. § 
let its defenses fall behind in anv area, 
although its military force is the world’s 
most powerful at the present time. He 
said the U. S. should also continue eco- 
military assistance to its 
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allies and increase its assistance to un 
derdeveloped nations of the world 

Dr. Baxter said he realized his sug 
gestions would cost sums of 
money, but added “there are things the 
American people spend a lot of money 
on that they well could do without 
have less of, in exchange for greater 
security . I am willing to pay 
taxes if it is necessary to do the things 
we need to do, and I believe that ou 
entire people would feel the same w 
if they realized all that is at stake.” 

Sprague told the committec 
vancing militan 


technology 
“precipitating us int 


large 


more 
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He added that he 
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e “The nation can and should 

more to put its back into the 

it. W 
the resources to do t 
quired for our survival, pt 
locate them wisely 

e “Key officials concerned with 
tional security frequently d 
all the facts the 
important decisions, 


meeting the thr certain] 


C 
1 1 
I 


need t 


wrong facts 
e“... Our key officials, particular) 
Secretary of Dx fense, 
assistance fot 
tary advice 

e “The Congress should, by approp: 
legislation, give the President and 
Secretary of Defens« flexibil 
assigning roles and mission 

three services and to the Marin 

e “The Congress could and sh 
active role i 


need better 


securing object 


mor;re 


a more 

sponse to the ¢ I t 
W itson ] 

ilong with 

to win the 

but 

economy into full 

with the Russian 

lenges whenever an 

cur.” One of the fi 

must be a willingn 

if nece 


} 


must be 


axes, 
ahead. 

Watson also told the cor 
e “Our national 
superiority over the Sovi 


possible ircas 


goal s] 
goal shi 


enough in our democra 
will not be reluctant to fully 
contest. 

e “We must be coldly 
Soviet succe 
ance one against the other to evalua 


realistic 


sses and our own an 
where we stand 
e “We must cultivate an atmospher 


which will foster the tvpe of creati 


330 


and unorthodox thinking necessary to 
find effective solutions to the Soviet 
problem 

e “We must eliminate or cut back all 
government spending 
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Jets, Seasonal Ebb 
Cited in Pilot Layoffs 


New York—Increased fleet efficiency 
through turbojet and turboprop tran 
ports and a seasonal ebb in trathe vol 
ume were cited by Pan American World 
Airways, Inc., Eastern Air Lines, In 
ind National Airlines, Inc., as reas 
for furloughing more than 250 pilots 
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CONVAIR 880 DOOR SEAL 


Fuselage entrance and service doors of 
the “880” airliner will be sealed under 
pressurized flight conditions by 

the Convair flex-support, 

self-energized, bulb-diaphragm 

seal manufactured by CHR. This new seal 
is constructed of high tear resistant 
silicone rubber, reinforced 

with dacron-fabric. An inner 

and outer pressure wall, a fail- 

safe feature, precludes loss of 
pressurization in the event of unforeseen 
damage to the outer pressure wall. The 
Convair flex-support is integrally 
molded within the seal 

to eliminate the possibility of 

collapse. This flexible spring steel 

wire supports the side walls of the seal 
when pressurized and assures positive 
alignment with the fuselage striker. 

This unique design, not found in 
conventional door seals, was necessitated 
by the unusual “880” plug type 

door structure. 


Note how the striker engages the Fiex- The Convair 880, fastest jet transport. 
Support Seal. Tests prove you get a good 
seal at any angle of contact. 


CAR specializes in the production of air frame and engine seals for 
— 100°F. to 600°F. applications. Our field representatives are 
available for direct contact. Write or phone CHR today. 


COHRIastic Aircraft Products: SEALS + COATED FABRICS « DUCTS 


CONNECTICUT HARD RUBBER COMPANY 


Main Plant * New Haven 9, Connecticut 
CHR Sales Offices + Atlanta + Los Angeles « St. Louis * Seattle 
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Propulsion piping system or individual components... 
FLEXONICS ENGINEERING AND EXPERIENCE CAN SERVE YOU BEST 


Flexonics has pioneered, for over half a century, in precision-forming thin 
metals into flexible carriers for a variety of media . . . and still leads. This 
special talent of Flexonics engineers and designers is available to you in the 
development and manufacture of LOX, fuel, hydraulic, pneumatic and turbo 
exhaust systems. 

For the most authoritative product and design recommendations covering 
ducting systems, flexible connectors, bellows, metal hose, and Flexon T 
(Teflon)— contact your Flexonics Sales Engineer or write for Flexonics 
Aeronautical Engineering Manual. 
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FLEXONICS CORPORATION 


1302 South Third Avenue 
Maywood, tilinois 


Please send me my personal copy of 
the Flexonics Aeronautical Engineering 
Maonvoal, covering in detail Flexonics 
products and services for aeronautics 
and spoce applications. 


corporation 
in Canada: Flexonics Corporation of Canada, Brampton, Ont, 
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IATA Emergency Meet Indicates 


Atlantic Jet Fares 


Higher North 


». Oo 

Paris—Higher air 
Atlantic flights may 
International Air 


mecting 


fares on jct North 
result from the 
Transport Assn 
cmcrgcn which 
last month. 

IATA carriers, after agreeing to pri 
ng current North Atlantic air far 
May 1, last week still were di 
cussing what sort of fare structure 
the North Atlantic should 
being after that dat Despite precon 
ference predictions of lower basic far 

ort slipping out of the closed mect 
ing indicate just the opposite 
North Atlantic fare 
tructure seemed to be shaping 
e Jet first class fare from London to 
New York $440 on 
wav to $500 one Vhis last figure 
is what first 
currently pay since on top of their first 
class ticket 


de luxe 
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until 
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After Mav | 
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@ Jet cconomy service from London t 
New York one 


$272 in place of the current $257. Th 
proposed $15 increase really represent 


cla tructure no jet 


urcharge 
fixed at 


wav would be 


the current jct surcharge levied on j 
economy flights. ‘Thus carriers seem 
urcharge 
part of the basic economy jet fare 
Other North Atlantic fare proposa 
would a separate fare structur 
for propeller aircraft. First class pro 
peller fare one between New Yor 
and | $440 a 
pared with the proposed jet first cla 
fare of $500. First class propeller fare 
with sleeperette would be $500 
Elimination of tourist fares on 
flights is also proposed Latter 
ofter just two fares: first class of 
North Atlantic propeller flights, 
still be permitted to 
as well as 


be making the 1 permanent 


creat 


wa\ 


mdon would be 


ill jct 
would 
econ 
om\ 
however, would 

offer tourist fares 


ccononmy 


first and 


Informed observers warned that non 
of these proposals had yet found th 
necessary unanimous backing from the 
carriers. It was also pointed out that 
while the North Atlantic basic far 
structure seems to be edging upward 
various carriers still intended to intro 
duce lower North Atlantic fares 

Trans World Airlines, for exampl 
is expected to push for a special 17-day 
excursion jet fare between New York 
ind London of $312. TWA fare would 
be applied during off season month 
and would represent a reduction of $150 
over the current minimum round trip 
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routes. Rates on these segments expire 
Mar. 31. After that date, if no agrec 
ment is reached by IATA carriers, the 
situation in these areas would be theo 
retically open. The Paris emergency 
meeting was called to head off an open 
rate situation. 

Ihe fact that IATA carriers last 
week agreed to extend the North At 
lantic fare deadline one month was 
indication that it is this area that pre- 
ents the most difficulties. The Mar 
31 fare deadline still applics on other 
under discussion. Her 

seems to be BOAC’s 
letermination to introduce fares ot 
Europe to Africa and Far East 
from 10-20% bi 
current tourist rates on these route 
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Project Orion Funding in Doubt 
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consider transfer of the project to th 
wency, Dr. Herbert York, De- 
fense director of research and 
neering, said the major concern over the 
program lies in the future funding level 
which has not been established in De- 
fense Department. He said 
$900,000 in supplemental funding for 
Fiscal 1960 was considered but re- 
jected because ARPA does not 
the resources to carry on the program 


space 
engi 


about 


have 


at the increased level. 


Turning down the transfer to NASA, 
Richard E. Horner, associate adminis- 
trator, said that although the Orion 
propulsion device “embraces a vers 
interesting theoretical concept, it ap 
pears to suffer from such major research 
ind development problems that it 
would not successfully compete for sup 
port in context of our entire space ex- 
perimental program.” 

Horner said it would be “extremel 
dificult” to divert funds from nearet 
term projects to support Orion, which 
is considered a longer term project 
‘Among other uncertainties,” he said, 
is the question of political approval 
for ever using such a device seems ti 
weigh heavily in balance against it.” 

Godel told the committee that he 
felt the program was worth pursuing as 
a long-term, very advanced research 
project by NASA, but that there was 
ilso the possibility of developing a mili- 
tary requirement for such a device 

Brig. Gen. Irving L. Branch, chief, 
joint Defense Department and Atomic 
Energy Commission office of aircraft 
nuclear propulsion, told the committee 
that nuclear propulsion could be avail 
able for space projects within the next 
five years. He said the Rover system 
could be developed and demonstrated 
in actual use in a shorter time period 
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SYSTEMS 4" 4,*,° 


ENGINEERING «"°.°, 


2 
at General Electric's 


Defense Systems Department 


Work in the area of vast-scale total 
systems at DSD calls for a special 
type of engineer: one whose natural 
talents for broadly diversified 
responsibility have been carefully 
developed through wide-ranging ex- 
perience and achievement in more 
than one sub-discipline. Naturally, 
really top-notch men of this kind are 
hard to come by — which is why... 


D.S.D. MAKES THIS UNIQUE OFFER: 
We'll provide the opportunity, the train- 
ing, the programs and the encouragement 
to develop your talents into the top ranks 
of systems engineering. 





You advance through a series of 
stepping-stone assignments requir- 
ing the exercise of increasing tech- 
nical leadership and supervision. 
Your assignments are designed to 
give you a broader background of 
experience and increased technical 
competence. As fast as your new 
abilities are demonstrated, large 
areas of additional responsibility 
will be delegated. Your progress is 
continuously aided and encouraged 
by an organization aiming to fill top 
posts with capable systems special- 
ists developed from its own ranks. 


Your gateway to a systems engi- 
neering Career is your experience in 
any of the following areas: 


GUIDANCE EQUATIONS - INERTIAL GUID- 
ANCE & NAVIGATION - RADIO GUIDANCE. 
SPACE PHYSICS - INFORMATION THEORY 
& NOISE- OPERATIONS ANALYSIS. DATA 
TRANSMISSION & JAMMING - ELEC- 
TRONIC EQUIPMENT DESIGN & TEST 
« INFRARED - RADAR 
Please reply fully in confidence to 
»» Mr. E. A. Smith, Box 3B 


ELECTRIC 


GENERAL @® 


300 South Geddes Street, Syracuse, N.Y 
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‘Leapfrog’ Concept 


Washington—Philosophy of attempt- 
ing to “leapfrog” Soviet Space capability 
has prevailed in National Acronautics 
and Space Administration's approach to 
U. S.-Soviet space competition, and this 
new approach is evident in the decision 
to accelerate and expand the Saturn 
booster program, according to Milton 
W. Rosen, assistant director for vehicles 
in NASA's Office of Launch Vehicle 
Programs. 

Rosen told an American Rocket So 
ciety meeting here that “it is obvious 
we are in a vigorous competition in our 
field” and that “most of us in NASA 
have recommended in the past year a 
procedure of trying to leapfrog cur com- 
petitor.” Rosen said this philosophy 
involves “putting our blue chips on fu 
ture programs” rather than concentrat 
ing on immediate goals and said Admin 
istrator T. Keith Glennan and most of 
the NASA staff support this approach 

Rosen said “we would be naive if we 
did not assume” the Russians will have 
advanced their capabilities by 1964 when 
the Saturn C-1] vehicle is to be ready 
but “we must hope we can move taster 


than they.” 
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McDonnell Aircraft is considen 
mmercial version of its Model 
utive jet transport, possibly po 
General Electric CF700-1 turt 
ngines +.000-lb.-thrust), and 
McDonnell 220. 


vated th 
Voice communications were rela 

between New Jersey and receiver 

Massachusetts and New York in th 
third suborbital test of a 100-ft. in 
flatable sphere. National Acronauti 
nd Space Administration plans t 
launch an identical sphere into orbit 
Thor-Delta this month under 


Project Echo 


. 
with a 


Air Force plans to fire a simulated 


wathead 9,000 mi. from Cape Cana 
veral, Fla., with a USAF-Convair Atla 
ICBM was postponed last week, 
portedly for political reasons After 
ordering the flight, which would have 
impacted in the Indian Ocean several 
hundred miles south of Madagascar, 
Defense Department officials reportedly 


decided to check with President Eisen- 
hower and were told such a flight would 
be ill-advised during his tour of South 
America 


Australian government has reversed its 
earlier position and granted operating 
rights into Svdnevy to the French carrier 
TAI. In return, Qantas was granted 
perating rights cither to Paris, as a 
terminus from Svdnev, or Marseille a 
1 stop between Sydney and London 


Federal Aviation Agency last week an 
uunced the allocation of $58,835,103 
lirport improvements n its federal 

iid to airports funding for Fiscal 196] 
1} Curve 
it a total cost of more than 
ilhon. Second largest amount 
million, is scheduled for taxiwa' 


st segment wi r runway con 


| 
on construction, while Sé 
1} 
| be used to acquire 


tal of 314 airp 


lved 


Arabian American Oil Co. will phase 
Douglas DC- transatlantic 
lules by the end of thi 
ompetition of commercial 

\r mc 


ets and th 


its three 


employes can 
1S expected t 
easing numbers awav from the 


Aviation Secret 

r Samuel G. An 
l Angel 
He was 64 


North American 
nd Assistant Tre 


Hunting-Clan Air Transport, Ltd., 
Te Airw rk I td have iwreed te } 
which will 


t th loroect 


Cessna Aircraft President Dw 
srs : : 
Wallace last week announ 
ngements ha been 1 f 

te tain a minority interest in Avi 
Max Holste, Re 
AVIATION Weex’s exclusive story (Feb 
15, p. 33) that the two companies wer 
discussing exchange of license right 


Max Holst 


the di 


ims, France, confirmir 


imultaneously confirmed 


cussions in France 


Frederick B. Ayer and Associates will 
ict as U.S. and Canadian sales agent 
for American Airlines’ used Dougla 
DC-6s and the airline will handle its 
own sales in other parts of the world 
Under the previous agreement of April, 
1959, Aver was committed to take over 
and dispose of the aircraft over a period 
of about three vears. 


PICTURE CREDITS 
73—United Press; 117~—Tass 
Ray & Ray 
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AULA D ip 
NATIONAL 7, 


An advertising inch 
olumna, 30 inche 
Subject to Ageney Cor 


rtising rate a4 


COVERAGE / venue. tEdectivn April 1900 


oi a ma 


hission 
Send NEW ADS and inquiries to Classified Advertising Divisio 


EMPLOYMENT OPPORTUNITIES 


DISPLAYED 


UNDISPLAYED 
per line, minimum 3 lines. To figure payment count 5 


———RATES 
neh f acivert ng appea ’ 
ha Contract rates quoted of average words as a line. Box Numbers—counts as | line 
rate will be $52.40 an inch) Position Wanted ads, % of above rate 
mn Discount of 10% if full payment is made in advance for 4 
‘ nsertions 
Ageney Comer 


: t te Tismon. 
” Aviation Week, P. 0. Box 12, N. Y. 36, N. Y. 








SALES 
ENGINEERS 


Midwestern manufacturer of Elec 
tronics, Microwave, and Precision 
Instrumentation requires several 
Sales Engineers for East Coast, 
West Coast, and Midwest areas. 
Positions require ability to organ- 
ize and follow through on overall 
sales programs for each area. 
Background in sales engineering 
necessary and B.S.E.E. degree de- 
sired. Send resume and salary 
requirements to: 


P-3870, AVIATION WEEK 
520 WORTH MICHIGAN AVE., CHICAGO 11, ILL 








SOPHISTICATED 
ENGINEERS 


A NEW STATE OF THE ART 


We hove succeeded in the development of 
an entirely mew concept for the SUCCESS 
FUL placement of qualified engineers and 
scientists We now hove in excess of 4,000 
openings in the $8,000.00 to $60,000 bracket 
Never ao charge to applicant. For confidential 
consideraton submit resume in duplicate 
indicating geographical preference and salary 
requirements 
RICHARD L. BERRY ASSOCIATES 


1015 Commercial Trust Bidg.. Phitadeiphia 2. Pa 
Locust 35-6654 




















POSITIONS VACANT 
Aircraft Speciatists—Openings availabie for 
well * a’ 


experienced Clas sheet metal 


pecia t i ass \ licensed airframe 
mec hani« Top working conditions good 
pay wit ssual benefits. Mattituck Airbase 
p. Linden Airport, Linden, New Jersey 
immediate opening for Shop Supervisor with 
expanding aire repai and overhaul com- 
par cated r with 
military and ommercial contracts Appli- 
must have p ous experience n 
pe sing sizeable repair and overhaul fa- 
cility. Salary commensurate with experience 
Replies will be kept confidential. Our em 
ployees are aware of this ad. P-3730, Avia- 
tion Week 


Eastern Corporation desires licensed A & E 
mechanic with commercial multi-engine and 
natrument rating. to maintain aircraft and 
jo some fiying. Send complete resume in 
first letter to P-3796, Aviation Week. 


Military Sales Engineers. In our expanding 
work of research, development and manufac- 
turing of electronic and electromechanical 
ystems and components for all branches of 
the armed forces, we are looking for ex- 
perienced ales engineers. Salary commen- 
surate with previous experience in govern- 
ment contracts. Travel required. Send resume 
stating salary expected. Replies in strict 
confidence. Ford Instrument Co., Division of 
Sperry Rand Corp, 31-10 Thomson Ave, Long 
Island City 1, N. Y. 


(Continued on page 336) 
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NEWLY CREATED TOP LEVEL OPENING 





Direction 
Of Advance Engineering 


Programs and Proposals 


The Missile and Space Div of a large national firm is seeking 
an outstanding mon who assume complete responsibility for the 
project integration of o ivance engineering programs and pro- 
posals inthe entire engineering operation. Position requires leader- 
ship of subordinates project engineers assigned to specific programs. 
As the focal point for the integration of all engineering projects, 
responsibility includes mor ng, measuring and reporting progress 


in these various program ectly to top management 


This managerial level requires a man who can combine 
@ broad technical backg i in the missile and space field with 
strong administrative and yerial qualities. Desirable background 
would include 10 years ence at progressively higher levels in 


the missile, aircraft or space field 
Equally important ore the nal qualities required to provide high 


level technical leadershi; 
Locat East Coast City 


Inquiries will kept in strict confidence. 


Write, indicating general salary requirements, to: 


N. Y¥. 36, N. ¥. 








SECURITY 
CLASSIFICATION 
SPECIALIST 


le program for major 
assignment of appro- 
s to U.S. Government 
les/space field 
red with extensive AEC 
jinating security classi- 


or DOD e 
$j 
‘ 


catior U ernment contractors. Will 


be located on the West Coast. 
Send résumé perience and educational 


Sackaround, if } Salary requirements to; 


P-3865, Aviation Week 
1125 W. 6th St., Los Angeles 17, Calif. 





EMPLOYMENT OPPORTUNITIES 





DISENCHANTED 
ENGINEERS 


if your present employer has falled to 
utilize your full potential, why not permit 
us to explore the parameters for your per- 
sonal qualifications with the many dy- 
namic young companies In aviation, clee- 
tronics, missiles and rockets. We now 
have in excess of 1,000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why walt? Send resume in 
duplicate, indicating geographical pref 
erences, present salary & salary desired 


FIDELITY PERSONNEL 


1530 Chestnut Street, Philadelphic 2, Po 
Established 1943 











Manutacturer of Preumatic and Hydraulic 
Cont ulves and Systema, M ® af 


apt 


Reaching... 


The work of our nuclear activity is but one example of how 
progress and growth follow research and development. At Metals POSITIONS WANTED 
& Controls, progress means growth that is creating outstanding | | Saves Avteten, coeumy See are Seowes 


opportunities for advancement. Our interest is in precision con- ae io a ee 


trols and materials research and development. Desire poration executive 


” 


W eek 
We have immediate openings for Design Engirleers, Process 
Former Naval Aviater, Commercial, SEMEL. 


Engineers, Development and Sales Engineers. Excellent starting ae ont fre 
salaries, liberal employee benefits, and relocation expenses. at mod et and multiengit 


ed Ir 


For further information, write Mr. Thomas M. Fowler. at yee ds mpg Be ge 
°o | ‘ future Resume 
TEXAS INSTRUMENTS INC. jo Aviation Week 


METALS & CONTROLS DIVISION | multi-engine, Will t ss pd = me 7 hours 
34 FOREST STREET + ATTLEBORO, MASSACHUSETTS whines 6 a 


— Field Service Representative covering some 


—— ane au Prefer Weat ¢ ast 








ame ' Jet and Re« 


New Gateway to Achievement vrtridye and combustion starters. constant 


in Astronautics and Aeronautics ie han Gees tn cae ee 


\ at r W eek 


Re pu blic Aviation’s artee Serettng Se ere, 


mimer 4 er 


Now Research & Development Center #2." 


Engineers and scientists whose minds are challenged by unsolved Put Yourself in the 

problems across the entire spectrum of technologies concerned with Other Fellow’s Place’ 
space exploration and upper atmosphere flight, are invited to inquire 
about the exceptional facilities for both theoretical and experimental 


investigations provided by Republic’s new Research and Development TO EMPLOYERS 
Center (scheduled to open Spring 1960). 
TO EMPLOYEES 








Senior Level Openings for highly experienced ard 
capable professionals exist in the following areas: 





writter ring Employment 
Space Electronics (Guidance, Ne tion, Communications) / Hydromagnetics / : sare are written with 
Advanced Computer Technology / Applied Mathematics / Nuclear Power Packages mane ne ealout af “anes of ie 


/ Space Environmental Studies (Life Science) / Celestial Mechanics / Hypersonics / |} able or not, is usually expected 
Electronic Theory Plasma Physics Radiation Studies / Re-entry Techniques {; MB. BMPLOTER, won't you ron 


status of an emp! 
/ Materials Research & Development / Fluid Mechanics selleation ba mekaewtotaine 
‘ ” nd not jet the promising can 


Please forward resumes to: Mr. George R. Hickman 
Technical Employment Manager, Dept. IC-2 


MR. EMPLOYEE you, too, can help by 
now dging applications and job offers 
This would encourage more companies t 


MEPUGBLIE AVIATION answer position wanted ade in thie se 


4 


Farmingdale, Long Island, New York |$ We make this suggestion in a spirit of 
helpful ooperation between employers 
and employees 
This section will be the more useful to all 
as a result of this consideration 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 


330 West 42nd St., New York 36, N. ¥ 
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EMPLOYMENT OPPORTUNITIES 





EXPANSION 


to keep pace with the growing 
CHALLENGE of ELECTRONICS 


at Grumman AjJrcraftt 


Grumman Aircraft Engineering Corporation's long and conti 


jing responsibilities for the design of 


Avionics Systems for ASW, AEW, Reconnaissance, and all-weather attack aircraft has necessitated vast 
facilities expansion. A new, five million dollar Avionics Systems Center will provide 62,000 square feet of 


floor space devoted exclusively to activities involving test, evaluati 
Concurrent expansion of our staff of electronics engineers a1 
anxious to participate in varied and intellectually stimulating prog! 


* Radar Systems Engineer 


EE or Physics degree with a minimum of 
5 years’ experience in the design, develop- 
ment or analysis of advanced radar sys- 
tems. Work will consist of Analysis; 
Preparation of Specifications; Vendor Liai- 
son; Test and Evaluation; Flight Develop- 
ment of the latest airborne radar equip- 
ment and systems. Responsibilities include 
the development of support equipment for 
these systems, 


* Digital Computer Systems Engineers 


BSEE with a minimum of 5 years’ expe- 
rience in the design, development and anal- 
ysis of digital computers. Should be thor- 
oughly familiar with logical design, circuit 
techniques, encoders, decoders, magnetic 
storage devices and programming. Must be 
capable of integrating the computer system 
with the entire Avionics System 


* Automatic Flight Control Systems 
Engineers 

EE or Physics degree with a minimum of 
5 years’ experience in the design and devel- 
opment of autopilot and flight simulators. 
Work will involve the development of air- 
borne flight control systems and the estab- 
lishment of military automatic test equip- 
ment requirements, 


* Communications Equipment Engineer 


Electronics Engineer with a minimum of 
§ years’ experience, with thorough knowl- 
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edge of single sideband theory 

plication. Should possess a compk 

standing of AM, FM, PM and 

band modulation processes and the 

cation as well as techniques. Must have 
experience in analyzing and testing com- 
munication receivers and transmit , and 
should be thoroughly familiar wit HF and 
UHF antennas and associated pr ution 
problems. A background in digital equip- 
ment; encoder, decoder and mag 

age devices is an important co! 


% Laboratory Equipment Engineers 
BSEE with 7-10 years’ experience 
ratory test programs of airborne 
equipment. A working knowled 
quired in a majority of the fields « 
communication, detection, clect 
tems, automatic flight control ar 
tion. An understanding of 
power systems, electrical distributi« 
ing design and electronic test instr 
tion of all types is alse necessary 


* Avionics Support Equipment Engineers 
Electronic Specialists in system a sis of 
airborne digital computers, adva ! radar 
systems, and navigation and c inica- 
tion systems. These Specialists w iblish 
test point requirements and test ric for 
military automatic line test devices and 
automatic and manual military yp test 
equipment. Physics or EE degree juired, 
plus a minimum ol 3 years’ expe 


Avionics support or airborne equ 


You are invited to investigate th 
Manager, Engineering Employm 


convenience. (U. §. Citizenship required.) 


n and integration of Avionics Systems. 
scientists has created positions for men 
ms utilizing the most modern of facilities. 


sign and development. 


* Radio Interference Control Engineers 


Engineers to analyze the source of con- 
ducted and radiated noise interference 
caused by the interaction of complex elec- 
tronic equipments and systems ; and develop 
methods and techniques to suppress the 
interference in the advanced design state 
of aircraft and missiles. 


%* Radome or Antenna Design Engineer 
BSEE or Physics degree with a minimum of 
3 years’ experience in radome design. Back- 
ground in classical Electromagnetic theory 
and advanced math essential. Work con- 
sists of analysis and synthesis of radomes 
or antennas on current and advanced de- 
signs, including the use of the IBM com- 
puter facilities to develop design techniques. 


%* Technical Liaison Engineers 
Minimum 8 years’ combined technical edu- 
cation and experience. Work with and 
instruct technicians in the test and adjust- 
ment of advanced electronic equipment 
both in a laboratory and after installation 
in aircraft. Area of work experience should 
include one or more of the following: Air- 
craft Instruments, Aircraft Power Systems, 
Automatic Flight Control Systems, ASW 
Equipment, Analog and Digital Computers, 
Data Communication, Data Display, Data 
Processing, Electronic Countermeasures, 
Inertial Guidance, Magnetic Detection, 
Navigation, Radar. 


portunities by sending your resume to Mr. A. Wilder, 
Dept. GR-25, who will arrange an interview at your 


GRUMMAN 


AIRCRAFT ENGINEERING CORPORATION 


Bethpage * Long 


tstand + 


New York 
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a FOR ADDITIONAL 


Engineers + The Probability is High That 


























Wilt Feeach Tangible Foun at Sanders 


This company owes its surprising 
growth (from a handful of brilliant 
men 8 years ago to a 1200-man organ- 
ization today) to the originality of its 
conceptions in diverse electronic 
fields. (Examples of Sanders’ firsts in- 
clude PANAR® radar, TRI-PLATE® 
microwave products, FLEXPRINT® 
flexible printed circuits.) 


If you have the capacity to father 
genuine technical innovations, you 
will find engineer-management recep- 
tive at Sanders Associates. You will be 
encouraged to demonstrate the practi- 
cality of a promising idea, and assisted 
in doing it. And you can rely on receiv- 
ing professional and financial recog- 
nition for creative contributions. 


Right now opportunities are 
available at Sanders on a variety of 
commercial and defense projects, in- 
cluding a very sophisticated seeker 
system for the U.S. Navy’s Eagle 
Missile, which it is believed will pro- 
vide superior performance in the face 
of increasingly effective countermeas- 
ure techniques. 


To learn more about opportuni- 
ties for you at Sanders—and the 
advantages of our location in the pro- 
gressive New England community of 
Nashua, New Hampshire (less than 
an hour from downtown Boston), 
send a resume to Lloyd Ware, Staff 
Engineer, Dept. 907. 


SSSSSSSSSSSSSSSSSSSSHSSSSSSHSSSOSHSSHSESSESSESESSSHEHSSOSOSEEEOE 


fe SANGERS ASSOCIATES, INC. 








ECM ENGINEERS 
Desiring to advance the 
state-of-the art through 
new system concepts and 
to translate these concepts 
into production. 


MICROWAVE 
ENGINEERS 


For stimulating systems 
study, antenna design and 
research leading to mar- 
ketable TRI-PLATE (r) 


microwave products. 


SYSTEMS & 
CIRCUITS ENGINEERS 


For analysis and design of 
weapons systems and com- 
ponent parts such as re- 
celvers, transmitters, test 
equipment, data process- 
ing equipment and tran- 
sistorized special circuits. 


ANALYTICAL 
ENGINEERS 


Data systems, weapons 


and countermeasures. 


INSTRUMENTATION 
ENGINEERS 
For gyro development, sys- 
tems development, servo 
development and product 
engineering. 











NASHUA, NEW HAMPSHIRE 


registered U.S. trademark 























INFORMATION 


About Classified 
Advertising, 


PC aliedl 
The McGraw-Hill 
Office Vhea rest You ° 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg 
JAckson 3.6951 


R. POWELL 
BOSTON, 16—350 Park Square 
HUbbord 2-7160 
M. J. HOSMER 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhowk 4-5800 


W. J. HIGGENS 


CLEVELAND, 13 
1164 Illuminating Bldg 
SUperior 1-7000 
Ww. 8. SULLIVAN 


DALLAS, 2—1712 Commerce St., 
Vaughan Bidg 
Riverside 7-5117 


GORDON JONES~—F. E. HOLLAND 


DENVER, 2 
1700 Broadway—Tower Bidg 
Alpine 5-298! 
J. PATTEN 


DETROIT, 26—856 Penobscot Bidg 
WOodward 2-1793 


J. R. PIERCE 


LOS ANGELES, 17—1125 W. 6th St. 
HUntley 2-5450 
Cc. YOCOM 


NEW YORK, 36—500 Fifth Ave. 
Oxford 5-5959 
H. T. BUCHANAN—®. P. LAWLESS 
T. W. BENDER 


PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH 
PITTSBURGH, 22—1111 Oliver Bldg 


EXpress 1-1314 
P. PIERCE 


ST. LOUIS, 8—3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4—68 Post St. 
DOuglas 2-4600 
S$. HUBBARD 
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EMPLOYMENT OPPORTUNITIES 


alos mi et-3 mr tele) ial —) am >) -) >) >) (ae 


~~ 


LS 


at magnavoxX there’s no getting lost in the crowd. 


stand out as a! lividual with ideas. Ideas that we listen to. 
Ideas that are put into motion. Ideas that step you ahead ... fast. 


_ — : 
« = <= As an engineer in our government and industrial divisions, you 


y But while we glad dmit to NOT being a giant, neither do we 
pe }- GE weeny - ; ; ; , , 
- Fl n aD | take a back seat to anyone in the kind of creative climate 
-. Lt ge LL | , ’ . 

er han Sh 9401 Stal ] we offer engineers. We are, in fact, currently engaged in a vast 
number of highly specialized areas of electronic activity and our 

customers rank among the principal names in business 
and government both here and abroad. 


FORT WAYNE, INDIANA 


At present, we need engineers to carry on expanding programs 
a n communications, airborne radar, missiles, 
URBANA, ILLINOIS ant marine warfare systems and data processing 
equipment. The projects we have on tap are broad and 
ee - challenging. The men we offer as your associates are 
a 7 rth 4 | } iliber creative scientists like yourself. And 
—— gh TT) ee lS the technical facilities we provide are the 
; _—— oipaee finest, most complete anywhere. 
LOS ANGELES, CALIFORNIA 


If you're a man who likes to accept challenge—and want ecognized for it—we'd be glad to hear from you. 
Phone Dick Eary (collect, of course) at Eastbrook 9721 in | Wayne or write him today for complete information. 


MAaqnavox. 


! = wlll | — MISSILES 
| 


COMMUNICATIONS RADAR DATA HANDLING ASW 


THE MAGNAVOX CO. ¢ DEPT.226 Government and Ind il Division « FORT WAYNE, IND. 
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SEARCHLIGHT SECTION 


SPERRY 


TONS TRU LTIERSSINS AY GUIS 


Type C-4 (USAF Type J-2) 


NOW ONLY *435 


Per Set Complete 
(Value: $2000) 





GYROSYN COMPASS CONTROL 


Part No. 673447 


ce 


GYROSYN COMPASS AMPLIFIER 


Part No. 653278 


Compensator Part No. 656767 


Fiux Vaive Part No. 664543 


FLUX VALVE & COMPENSATOR 


Immediate delivery! Basic compo- 
nents of SPERRY Gyrosyn C-4—all 
equipment useable as removed from 
actual service. Tremendous saving 
from manufacturer’s list price. Act 
quickly—supply is limited. Phone, 
write or wire: 


AIR COMPASS, INC. 


Aircraft instruments And Accessories 
P.O. Box 695 «+ Rochester 3, N.Y 
Phone: BEverly 5-2049 
Circle Number $-1 on Reader-Service Cord 

340 





FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Coll or Coble 
FRED BENNINGER 
Executive Vice President 


Tel: TRiangle 7-341) Cable: Flytiger 


IDEAS, PATENTS WANTED 


We are seeking patented or p: items for 
manufacture and sale to the Civilian Aviation 
Market. We can consider only these items which 
are weeable on many or all types of business and 
private aircraft, and which will centribute to 
safety, comfort and economy of fying 





if you wish to negotiate an arrangement for the 
manufacture and sale of such a potential product 
please send information with pictures or drawings 
te our New Products Department, via Registered 
Mail 


SCOTT AVIATION CORPORATION 


Lancaster, New York 





Circle Number $6 on Reader-Service Card 








Circle Number S-2 on Reader-Service Card 





Relay WANT A BUY? 


Pre-Lent—After Money Sale 

AN 3316-2 

i 3 PDT—10 Amp 
Spec. Mil-R-6106B 


original mfers boxes 
$3% 28V. 0c 
ca Min. order 10 
Immed. delivery trom 
our stock of 4000 pes 
Also—in stock for immed 
delivery 26,000 other relays 


eA MS ore 
CH 52378 


R. E. White & Assoc. Inc. 
1511 W. Glenoots Bivd Glendale, Calif 


Seecialists in tnstrumentation & Elect. Equipment 


Le ” 


HELICOPTERS FOR SALE 


2 SIKORSKY 
MODEL S-51’s 


AIRLINE CONDITION 


MANY MODIFICATIONS, SPARES, 
AND OTHER EXTRAS 


LOS ANGELES AIRWAYS 
BOX 90155 AIRPORT STATION 
LOS ANGELES 45, CALIFORNIA 





Circle Number S-7 on Reader-Service Cord 








Circle Number $-3 on Reader-Service Card 


DC-3 
Sales—Lease—Lease Purchase 


28 Seat Airline Interior. 
Wright 202A _ Engines. 


SOUTH EAST AIRLINES 
Phila International Airport 








Philo. Po $A.73800 





1947 D188 Air Stair Db Mod 
It t t 
‘ ‘ ! 

G/8, WE-27 
Very : Paint 


ad 
1958 DSOA Twin Bonanza, "72 } 
eng RE 2 r he 


t a at a 
1958 335 Bonanza .% 
Tacta Autopilot, Mark 1 
Soundproofing, Au Tank Hew 
ear ‘ 


Call ATLANTIC AVIATION CORP. 
Logan Airport, East Boston, Massachusetts 
LOGAN 7-8700 


Circle Number $-8 on Reader-Service Card 











Circle Number S-4 on Reader-Service Card 








FOR SALE 
SPARE PARTS INVENTORY 


C-46—DC-4—DC-6 
AIRCRAFT 


also 


PRATT & WHITNEY 
R2800 CB16/17 ENGINES 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
Doug Duly 
Tel; TRiangle 7-3411 Cable: Flytiger 





FOR SALE 


PBY SA. Two amphibians converted for 2 
ew rg 1oO4 \ a 


Tse passenger use S-54 


n Week 


Grumman Mallard, Custem interior—tong 
range tank ilir Bendix Radio. FS-34 

\ iat r W eek 

Super Super 18-—-800 hrs. T.T. full de-icing 
windshield a r au a wing tank 
VOI ; 

RMI ia AR¢ 

{ Flight 


BUSINESS OPPORTUNITY 


Experienced Preliminary Design Engineers 
wanted tr Se ‘ fo Share ba f 
development of four place, twin-jet execut 


A af BO-2498, Aviation Week 





IN ALL INTERESTS OF AVIATION 


If You're Important, you either read 


AVIATION WEEK 


or you advertise in it, or both 











Circle Number S-5 on Reader-Service Card 
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EXTRA: 


Resistoflex Swaged Fittings 
Recommended as Standard for 
Air Force Field Assembly of 
Tetrafluoroethylene Hose! 


MORE PROOF OF RESISTOFLEX RELIABILITY 


Wright Air Development Center is evaluating 
fittings for tetrafluoroethylene hose, and has ini- 
tiated action for adoption of the Resistoflex 
swaged fitting as standard for use by the Air 
Force in field assemblies. 

With the Resistoflex portable swaging tool, 
factory-quality swaged assemblies can be pro- 
duced in any remote field base. This advanced 
design tool requires no special skill to operate, 
and can apply reliable swaged fittings in virtually 
all configurations to Teflon hose assemblies. For 
complete information, write to Resistoflex Corpo- 
ration, Roseland, N. J. 


®Tefion is DuPont's trademark for TFE fluorocarbon resins. 


Resistoflex portable swager can be used anywhere, requires no special skill 
to operate. 


ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


RESISTOFLEX 


CORPORATION 
COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 
Plants in Roseland, N.J. + Anaheim, Calif. « Dallas, Tex. «+ Sa/es Offices in major cities 
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NOW! 


FATIGUE LIFE 

OF ANY HIGH 

TENSILE BOLT 
DOUBLED 





by revolutionary 
NEW ESNA® 


Ip nuts: 
i & 


ESNA LH 3393T ESNA EBT 


vy & 


ESN LH 2577T ESNA LH 3849T 


*ESNA’s new Double Durability nut is a major break- 
through in the fatigue life control of threaded fasteners. 
It can multiply the fatigue endurance of the average bolt 
from 2 to 30 times depending on the level of stress. 


The Equa-stress thread design is the secret. In a stand- 
ard nut the major portion of the load is carried by the first 
two or three bolt and nut threads next to the bearing face. 
The unique new design re-distributes the load more evenly 
over all the threads . . . without essentially altering the di- 
mensions of the standard UNF-3 thread form or its capa- 
bility for inspection by standard gages and conventional 
techniques. 


ELASTIC STOP NUT 
CORPORATION 
OF AMERICA 
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Photoelastic comparison of stress distribution patterns between standard self-locking 
nut and modified Elastic Stop nut using the Equa-stress thread form applied to a 
standard UNF.3 thread. Visual analysis reveals that the load is heavily concentrated 
on the lower three threads of the standard nut; in the Double Durability nut the load 
is re-distributed over all of the six threads below the locking device. Send for DESIGN 
MANUAL 5930 for additional photoelastic studies and illustrative drawings of stress 
distribution in fasteners 


The new Double Durability nut offers the design engineer 
these advantages: 


IN EXISTING DESIGNS— 

1. New, higher standards of reliability under fatigue conditions . . 
without effecting interchangeability 

2. Freedom from restrictive maintenance procedures—reduced main- 
tenance costs 

3. Weight saving opportunities (where present fatigue performance is 
satisfactory) by use of low height Double Durability nuts and shorter 
thread length bolts 


IN NEW DESIGN— 

1. A completely fresh approach to fatigue control of fasteners. Use 
fewer bolts and nuts to carry a determined load; or use the same 
number of a smaliier nut and boit 

. For highly critical applications where fatigue loading is heavy 
or not precisely determined, Double Durability parts can be specified 
to assure a high safety factor 


ELASTIC STOP NUT CORPORATION OF AMERICA 

2330 Vauxhall Road, Union, New Jersey, Dept. $43-325 

Please send me Design Manual No. 5930 analyzing the effects of fatigue 
on threaded fasteners and including complete data on the new Double 
Durability types of Elastic Stop nuts 
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